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ACRONYMS AND ABBREVIATIONS

The following list contains many of the acronyms, abbreviations, and units of measure used
in this report.

ACGIH American Council of Governmental and Industrial Hygienists

ADI Average Daily Intake

ARAR Applicable or Relevant and Appropriate Requirement

ASTM American Society of Testing and Materials

BTX Sum of the Concentrations of Benzene, Toluene, and Total Xylenes ina

Sample (UST soil cleanup parameters)

BW Body Weight

CAG Carcinogenic Assessment Group

CAP Corrective Action Plan

CERCLA Comprehensive Environmental Response, Compensation and
Liability Act

CFR Code of Federal Regulations

CaGlI Combustible Gas Indicator (Explosimeter)

CLEAN Comprehensive Long-Term Environmental Action Navy

CLpr USEPA Contract Laboratory Program

CNS Central Nervous System

CcocC Chain of Custody

CpPC Chemical-Protective Clothing

CPR Cardiopulmonary Resuscitation

CSEP Confined Space Entry Permit

Ccv Coefficient of Variation

DERA Defense Environmental Restoration Account

DOD U.S. Department of Defense

DOT U.S. Department of Transportation

DP Duplicate (sample)

DQO Data Quality Objective

iv



E/A&H

EIC

EPA

GC

GW

HASP

HCl

HSWA

IDLH

LEL

LQAC -

mg/kg
mg/L
MS
MSD
MSA
MSDS

msl

NAD
NAS

EnSafe/Allen & Hoshall

Environmental Assessment Plan
Environmental Assessment Report
Engineering Field Division
Engineer-in-Charge

Extraction Procedure/Exposure Period
United States Environmental Protection Agency
Field Blank

Flame Ionization Detector

Gas Chromatography

Groundwater (sample)

Health and Safety Plan

Hydrochloric Acid

Hazardous and Solid Waste Amendments of 1984
Internal Diameter

Immediately Dangerous to Life and Health
Average Soil Ingestion Rate

Lower Explosive Limit

Laboratory Quality Assurance Coordinator
Cubic Meter of Air |
Milligrams/Kilogram

Milligrams/Liter

Matrix Spike

Matrix Spike Duplicate

Mine Safety Administration

Material Safety Data Sheets

Mean Sea Level

Monitoring Well

North American Datum

Naval Air Station



NAVFACENGCOM Naval Facilities Engineering Command

NCP
NCR
NEESA
NFA
NIOSH
OSHA
OVA
PEL
pH
PID
ppb
PPE
ppm
PVC
QA
QAO
QAP

QA/QC-

QC

RCRA

RSD
SB
SCBA
SG
SOP

National Oil and Hazardous Substances Contingency Plan
NEESA Contract Representative

Naval Energy and Environmental Support Activity
No Further Action

National Institute of Occupational Safety and Health
Occupational Safety and Health Administration
Organic Vapor Analyzer

Permissible Exposure Limit

Negative log of the Hydrogen Ion Concentration
Photoionization Detector

Parts per Billion

Personal Protective Equipment

Parts per Million

Polyvinyl Chloride

Quality Assurance

Quality Assurance Officer

Quality Assurance Project Plan

Quality Assurance/Quality Control

Quality Control

Acceptable Incremental Lifetime Cancer Risk
Rinsate Blank ;

Resource Conservation and Recovery Act

Relative Response Factor

Relative Standard Deviation

Soil Boring

Self Contained Breathing Apparatus

Soil Gas

Standard Operating Procedure

vi



SOP/QAM

SOUTHDIV
SOW
STEL
SvOoC
TB
TCLP
TDEC
TDS
TLV
N
TPH
TWA
UEL
ug/L
UST
VOA
VOC

Standard Operating Procedures and Quality Assurance Manual
(USEPA Region IV Environmental Compliance Branch)
Southern Division, Naval Facilities Engineering Command
Statement of Work

Short-Term Exposure Limit

Semivolatile Organic Compounds

Trip Blank

Toxicity Characteristic Leaching Procedure

Tennessee Department of Environment and Conservation
Total Dissolved Solids

Threshold Limit Value

Tennessee

Total Petroleum Hydrocarbons

Time Weighted Average

Upper Explosive Limit

Micrograms/liter

Underground Storage Tank

Volatile Organic Analysis

Volatile Organic Compounds
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June 4, 1992

1.0 ENVIRONMENTAL ASSESSMENT PLAN

1.1  Project Objective and Overview

This Environmental Assessment Plan (EAP) outlines the field investigation for assessing the
vertical and horizontal extent of contamination, if any, resulting from a release of JP-4 fuel from
underground storage tank (UST) systems 1489 and 1508 at the Aircraft Firefighting Training
Facility (AFFTF) at Naval Air Station Memphis (NAS Memphis) in Millington, Tennessee
(Figure 1-1). The assessment was requested by the Tennessee Department of Environment and
Conservation (TDEC), UST Division. The procedures in this EAP are designed to comply with
the requirements outlined in the current TDEC UST guidance document dated January 1992, and
all pertinent NEESA and EPA requirements.

The objective of this EAP is to assess the vertical and lateral extent of contamination, if any,
to the shallow soil zone and water table aquifer resulting from a leak in Tank Systems 1489 and
1508. The EAP is designed to produce data of sufficient technical quality to evaluate the current

site conditions and to recommend corrective action as needed.

The EAP, as outlined here, proposes a series of shallow soil borings and conversion of up to
eleven borings to shallow monitoring wells. Soil samples will be collected during the completion
of all soil borings and groundwater samples will be collected from all completed monitoring
wells and at least two existing release detection wells. Samples collected from two borings near
each tank system will be analyzed for additional parameters to obtain information needed for
a RCRA Facility Investigation (RFI) of the training facility. The RFI samples will be paid for
with DERA funds rather than Activity funds, so their analytical costs can be tracked separately.
Details of the sampling rationale are discussed in Section 1.4.
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1.2  Project Organization

This EAP was prepared by EnSafe/Allen & Hoshall (E/A&H) of Memphis, Tennessee, under
contract N62467-89-D-0318 to Southern Division (SOUTHDIV) Naval Facilities Engineering
Command, Charleston, South Carolina. Interpretation of field and laboratory data and the
development of schedules and revisions will be completed by E/A&H in coordination with the
SOUTHDIV Engineer-in-Charge (EIC).

1.3  Site Background

The AFFTF is a facility that has been active since 1949. It consists of east (MAT 305) and west
(MAT 392) fire mats on several acres of land in an area designated as Solid Waste Management
Unit (SWMU) No. 5 for the upcoming RFI (Figure 1-2). The east mat has three 1,800-gallon
USTs for storage of JP-4 fuel, while the west mat has one 5,000-gallon JP-4 UST. A tank
tightness test conducted on July 2, 1991 indicated that the west tank and one of the east tanks
were leaking. The condition of these tanks was reported to the TDEC on July 3, 1991 and the

two tanks were taken out of service. The amount of fuel released is not known.

Waste fuel and water drains from the fire mats to an oil/water separator where the separated

JP-4 fuel is pumped back to fire MAT 305 and burned during training exercises. Prior to 1977,
the water-fuel-foam mixture from training activities routinely overflowed onsite. There have
been several documented releases since 1977, including explosions in drain lines and overflows
of the oil/water separator. It is believed that waste oils and solvents were burned with the fuel
in the past, therefore it is possible that contaminants other than petroleum may be present

(solvents, metals, etc.).

Seven release detection wells were installed adjacent to the tanks in December 1989. Three of

these wells are located around the west tank. The other four wells are located at each corner
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of the tank pit for the three east tanks. According to the logs for these wells (Appendix A), the
water table was at approximately 13 feet below ground surface at the time of their installation.

The wells have never been sampled. Groundwater flow is believed to be to the southwest.

The two USTs being investigated are scheduled to be removed in the near future under the
Navy’s Underground Storage Tank program. They could possibly be removed before field work
begins. Information obtained during their removal could require changes in the environmental

assessment strategy developed for this site.

1.4 Sample Rationale

The scope of work for this project includes the installation of up to 20 shallow soil borings; up
to 11 will be completed as shallow groundwater monitoring wells. Boring locations will be
placed to define the lateral and vertical extent of contamination. The sampling rationale is
designed to comply with current TDEC UST Division guidelines for impementing an EAP.

The ratibnale for the placement of the first four soil borings and monitoring wells is dictated by
State guidelines. The first four borings around each tank area must be completed as monitoring
wells. The first boring (B1/MW1) must be installed in what is believed to be the upgradient
direction from the release. The second and third borings (B2/MW2 and B3/MW3) must be
installed in what is believed to be the downgradient direction from the releasé. The fourth
boring (B4/MW4) must be installed as close as possible to the location of the release. A fifth
boring/well is required in the tank backfill if the tank is still in place and is believed to be the

source of contamination. An existing release detection well will serve this purpose.

Additional boring and well locations will be based on field data to best determine the extent of

the contaminant plume, if one is indicated. Criteria for selecting these additional boring
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locations include soil gas survey data, headspace data, visual or other observations, and the
experience of the project geologist. Additional samples collected from two borings/wells near

each tank system will be analyzed for parameters needed for an RFI of the training facility.

Before any field activities are conducted, site access must be arranged with Mrs. Tonya Barker
(901/873-5209) of the NAS Memphis Public Works Office. A drilling permit will have to be
obtained and all utilities will need to be marked by NAS Memphis personnel. These tasks
should also be coordinated through Mrs. Barker.

1.5  Soil Gas Survey

A soil gas survey consisting of 36 total drive points will be conducted to aid in determining the
nature and extent of possible contamination. Eighteen drive points extending to a maximum
depth of 20 feet will be utilized in the vicinity of each tank to meet these objectives. (Figures

1-3 and 1-4) Results of the soil gas survey will aid in the final placement of monitoring wells.

’fhe preferred soil gas survey technique for this site will use a hydraulic probe to reach the
sampling depth desired. The sampling probe will be pushed by a truck-mounted hydraulic press
to the proper sampling depth (approximately 12.5 feet). Soil gas will be extracted by applying
a vacuum through the probe and collecting the gases in a sample collection container. The
sample will be analyzed onsite for volatile organic compounds using a portable gas

chromatograph.

1.6  Soil Borings

Twelve soil borings are proposed for the investigation of the east tank and eight borings for the
west tank. Auger spoils will be containerized in 55-gallon drums for disposal by NAS Memphis.
A sample of the containerized soil from each tank area will be analyzed to facilitate proper
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disposal. Figures 1-5 and 1-6 are site plans indicating the proposed boring locations. Soil
borings will be installed using 4.25-inch interior diameter (ID) hollow-stem augers. Borings will
be advanced to the top of the water table. Borings to be completed as shallow monitoring wells
will be completed to 7 feet below the water table. All soil samples will be collected in
accordance with SOUTHDIV Guidelines for Groundwater Monitoring Well Installation and
NEESA 20.2-031A, Chapter 4.

To obtain information useful for the RFI while investigating the USTs, extra samples from two
of the borings near the east tank and two of the borings near the west tank will be collected and
analyzed for additional parameters.

1.6.1 Soil Sampling Procedures

Soil samples will be collected using a CME continuous sampler through the annulus of the
augers during the completion of each boring. Soil samples will be collected continuously from
the surface to the terminating depth of each boring. Below 20 feet, soil samples will be
éouected at 5-foot intervals. The last soil sample to be collected for analysis will be at the top
of the saturated zone. One to three soil samples will be selected from each boring for laboratory
analysis based on field screening. Soil boring logs (Figure 1-7) will be prepared for each boring
advanced beyond a depth of 5 feet.

1.6.2 Laboratory Sample Selection Criteria

The TDEC requires that one sample be collected and analyzed from the point of highest
contamination as determined by field screening (e.g., headspace analysis with OVD). Screening
will be accomplished by splitting each soil sample into two samples. The first subsample will
be placed in the appropriate containers for possible laboratory analysis.
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The second subsample will be placed in an air-tight container leaving some headspace. Each
sample will be allowed a minimum volatilization time of 15 minutes at a minimum of 68°F. All
samples should be allowed to volatilize for an equal period of time prior to screening.

Afterwards, total organic vapors in the headspace will be measured with an OVD. The OVD

will either be a photoionization detector or a flame ionization detector.

If the OVD reading and other field screening (e.g., visual observation) indicate that
contamination does not exist in the soil at a boring location, then the deepest sample collected
will be submitted for laboratory analysis. This may be the sample collected immediately above
the water table or at the bottom of the boring, whichever occurs first. If OVD readings indicate
that contamination does not exist but visual or other observation indicates otherwise, then two
samples will be selected for laboratory analysis. The first sample submitted is the one that
indicates the highest level of contamination based on field screening data. The second sample
submitted is the one collected above the water table or at the bottom of the boring, whichever
is shallower. If one sample meets both of these criteria, then only that sample is required for

laboratory analysis.

If the OVD reading indicates that contamination is present in the soil at a boring location, then
three soil samples from that boring must be submitted for laboratory analysis. In accordance
with TDEC guidance, the samples selected for analysis will be: (1) from where the OVD
screening indicated the highest level of contamination (2) the deepest sample in which the OVD
screening indicated contamination and, (3) the sample collected from either immediately above
the soil/bedrock interface, the water table, or the bottom of the boring, whichever came first.
If one soil sample meets more than one of the criteria listed above, then the sample with the

second highest OVD reading shall also be submitted for laboratory analysis.
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The sampling process is discussed in more detail in the Region IV Environmental Compliance
Branch Standard Operating Procedures and Quality Assurance Manual (SOP/QAM) (February
1991). The selected samples will then be cooled in an ice chest to 4°C (+ 2°C) and shipped

under chain-of-custody via overnight courier to the selected laboratory for analysis.

1.6.3 Determining Soil Permeability

Two undisturbed soil samples (Shelby tubes) will be collected in the unsaturated zone and within
or below the zone of suspected soil contamination. These samples will be collected immediately
adjacent to the fourth boring. The first Shelby tube will be collected at the depth that is believed
to represent the zone of highest permeability based on the samples obtained from the fourth
boring. The second Shelby tube will be collected immediately above the water table. If one soil
sample meets both of these criteria, then the second Shelby tube will be taken at the depth where
the second highest permeability would be expected. If there is no evidence of contamination in
the fourth boring, then the samples should be collected where the highest permeability would
be expected. The sample with the highest permeability will govern the stringency of cleanup

levels.

The thin-walled tube sampling method (ASTM Method D1587) shall be utilized to collect the
samples. The permeabilities shall be determined using the Triaxial Cell or Pressure Chamber
Permeameter Methods, as described in Method 9100 of Test Methods for Evaluating Solid
Waste, Third Edition (SW-846).

1.6.4 Decontamination Procedures

During all phases of drilling, the augers and other downhole equipment will be steam cleaned
with a laboratory-grade detergent wash and a potable water rinse, before and after each soil
boring. Sampling tools will be high pressure steam cleaned with a laboratory-grade detergent
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wash followed by a potable water rinse, followed by a final deionized or distilled water rinse.
Latex surgical gloves will be changed after each sample is collected to further ensure that cross-

contamination does not occur.

Sampling equipment for borings that RFI parameters will be collected from will have an

isopropanol rinse and a deionized/organic-free water rinse following the potable water rinse.

1.7 Monitoring Wells

1.7.1 Monitoring Well Installation

There are seven existing release detection wells at the site. The east tank has four wells, while
the west tank has three wells in its immediate vicinity. The logs for these wells are included as
Appendix A. If possible, one existing well near each tank will be used as the well TDEC
requires in the tank backfill. Initially, the state-mandated minimum of four monitoring wells
will be installed around each tank area (east and west). If groundwater sampling results indicate
that more wells are needed to define the extent of contamination, the other budgeted wells will
Be instaﬂed.

Figures 1-8 and 1-9 show the proposed locations of the initial monitoring wells. Each well will
be logged by a qualified field geologist during sampling. Monitoring well borings will be
initiated using 4.25-inch ID hollow-stem augers. The boring will then be overdrilled using 6.25-
inch hollow-stem augers. All wells will be installed through 6.25-inch hollow-stem augers unless

special conditions require alteration of this procedure.

Each well will be constructed using a 10-foot section of 2-inch diameter, 0.01-inch slot, PVC
screen attached to 2-inch diameter, Schedule 40 PVC riser. A 10-foot screen positioned 3 feet
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above and 7 feet below the top of the water table will ensure adequate screening of "floater"
contaminants, while allowing for temporal fluctuations in the water table. If an underlying
aquitard is reached prior to a depth of 7 feet below the water table, drilling will be terminated
to maintain the integrity of the aquifer. If such an aquitard is encountered at a depth of 2 feet
or less below the water table, a 5-foot screen will be used. The 5-foot screen will allow for
monitoring of the entire water-bearing unit and an additional 3 feet of screen above the water

table.

A filter pack of clean 20/40 silica sand will be tremied through the annulus of the hollow-stem
augers to a depth of not more than 2 feet above the top of the screen with at least 6 inches at
the bottom of the boring to support the well casing. The sand is intended to prevent clogging

of the screen slots by aquifer material.

A bentonite seal (bentonite pellets hydrated with distilled water) will be installed on top of the
sand pack to prevent infiltration of surface water down the outside of the well casing. This seal
will be tremied to 2 feet above the filter pack. After allowing the bentonite seal to cure at least
12 hours, the remaining annulus of the borehole will be grouted to within 2 feet of the surface.
The annular grout will consist of a mixture of Portland cement and 4 to 6 percent powdered
bentonite. During introduction of the sand pack and the bentonite seal, accurate measurements
(£ 0.2 feet) will be made to the top of the pack and the seal with a weighted measuring tape
or the tremie pipe itself. The final 2 feet of the annular space will be filled with concrete.

To facilitate groundwater monitoring procedures and protect the integrity of the wells in unpaved
areas, approximately 2.5 feet of stickup will be left above the ground surface at each monitoring
well site. A 4°x4’x6" outwardly sloping concrete pad will surround the ground surface of each

well casing. A 4-inch diameter steel post will be placed at each corner of the pad to protect the
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well. A steel casing with a locking cap will also be installed to preserve the integrity of the
well. Wells in paved or high traffic areas will be finished at ground level, capped with a locking
cap, and secured by a flush-mount (manhole style) protective covering. Figure 1-10 is a

suggested schematic for the monitoring wells to be installed.

All monitoring wells will be surveyed by a State of Tennessee Registered Land Surveyor to the
nearest 0.01 foot (vertically), incorporating USGS NAD °27 (horizontally). A permanent mark
will be located at the top of each well casing to aid in generating accurate and consistent
groundwater elevation data. After the wells are properly developed and surveyed, water level
measurements will be recorded to determine groundwater flow direction, groundwater elevation
in relation to mean sea level (msl), and to construct a potentiometric surface diagram for the

area of investigation.

1.7.2 Monitoring Well Development

The grout will be allowed to cure for at least 24 hours following completion before development
§vﬂ1 begin. Wells will be developed by hand bailing, surge block, pumping or a combination
of any of the above. Development will continue until groundwater is free of sediment, and
turbidity is at a minimum. Each well will then remain undisturbed for at least 24 hours to allow
the natural conditions in the aquifer to equilibrate after the disturbance caused by well

installation and development.

Monitoring well installation notes, calculations, descriptions, and observations will be recorded
in the project field logbook. Well construction logs will be produced depicting components of
the finished monitoring wells (e.g., total depth, depth to water, depth of filter pack, thickness
of bentonite seal).
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1.7.3 Monitoring Well Sampling Procedures
Sampling of the monitoring wells will involve reading the static water level to calculate well
casing volume, purging the well casing of stagnated water, retrieving the sample and placing it

into properly labeled sample container(s). These procedures are described below.

1.7.3.1 Static Water Level Measurement

Static water level measurements will be performed on all monitoring wells prior to purging and
in accordance with NEESA 20.2-031A and the Southern Division Specifications for Groundwater
Monitoring Well Installation and Sampling.

The procedure is as follows:

o The water level meter will be tested prior to use to ensure proper operation.

o The probe will be decontaminated prior to each measurement with a deionized or distilled
water rinse.

o The probe will be lowered into the annulus of the monitoring well until the buzzer

indicates the probe has intersected the groundwater surface.

o The depth to water will be measured to the nearest 0.01 foot relative to the permanent
mark established at the wellhead. The depth to water will be recorded in the bound field
logbook and the date and time will be noted.

1.7.3.2 Monitoring Well Purging

Each well will be purged of stagnant water immediately before sampling. The purging process
ensures that the well is functioning properly and that representative groundwater samples are
obtained. During well purging, select water quality measurements will be collected, including
pH, temperature, and specific conductance (conductivity). Oxidation-reduction potential and/or
turbidity may also be measured.
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Well purging procedures will be in accordance with NEESA 20.2-031A. These procedures are

outlined below:

o At least three casing volumes will be purged from each well. The water volume in the
well casing will be calculated before purging by subtracting the depth to water from the
total depth of the casing and multiplying by the appropriate factor (0.163 gallons per foot
for a standard 2-inch PVC well casing).

o Well purging may be completed by bailing or pumping. Bailing will be conducted with
a PVC or Teflon, single-check valve bailer which is manually lowered into the well,
filled with water and then retrieved. Pumping may be completed with a hand pump or
an electrical submersible pump.

o If a well bails to dryness before an adequate purge volume is removed, the volume
removed will be noted and an explanation will be given. The well will be sampled as

soon as possible after recovery.

1.7.3.3 Sample Collection

Ground{:vater samples will be collected in accordance with NEESA 20.2-031A, Chapter 7 -
Ground-Water Sampling and Sourhern Division Specifications for Groundwater Monitoring Well
Installation and Sampling. Monitoring wells will not be sampled if 0.01 foot or more of free
product is encountered. Groundwater samples will be collected using dedicated or disposable
PVC single-check valve bailers and nylon bailing rope. Wells that are to be sampled for RFI
parameters will have dedicated or disposable Teflon bailers with Teflon leaders.

Sampling procedures are as follows:
o A sheet of clean plastic will be placed on the concrete platform and around the security
casing to prevent possible contact between the bailer and bailer rope with the ground

surface.
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J The bailer will be slowly lowered into the water column to minimize water column
disturbance.

o After the bailer has filled with water, it will be manually retrieved and the samples will
be immediately transferred to appropriate sample containers.

o While in the field and during transport to the laboratory, all samples will be retained in

a field cooler with ice packs.

1.7.4 Groundwater Sampling Equipment Decontamination

Equipment used in measuring and sampling groundwater monitoring wells will be
decontaminated in accordance with Southern Division Guidelines for Groundwater Monitoring
Well Installation, Part 3.5 and NEESA 20.2-031A, Chapter 3.3. Before site activities begin,
it will be necessary for all bailers and the water level indicator to be decontaminated using a
laboratory-grade detergent wash, followed by a triple distilled water rinse, and allowed to air
dry. Measurement equipment will be decontaminated in the same manner between samples.
This procedure will be followed to minimize the potential for cross-contamination of samples
between sampling locations. Sampling equipment for wells from which RFI parameters will be
collected will have an isopropanol and deionized/organic-free water rinse following the potable
water rinse. Latex disposable gloves will be worn during all measurement and sampling
activities. A new pair of disposable gloves will be donned for each water sample and/or

measurement.

1.7.5 Groundwater Classification To Determine Cleanup Levels

Should groundwater contamination be detected, it will be necessary to classify the groundwater
as "drinking water" or "non-drinking water" in order to determine the applicable TDEC cleanup
level. The groundwater classification procedure is a three-step process which must be performed

in sequence. It provides information on use, water quality, and yield of the affected aquifer or
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water supply. If at any point during the classification procedure the aquifer is classified as a

drinking water supply, no further steps shall be completed.

Groundwater Classification Procedures:
Water Use Survey — A water use survey is conducted in the area around the UST site.
The area to be surveyed is based on the direction of groundwater flow and the geologic
characteristics of the affected area. Field surveys, personal contacts, and a records
search are performed as part of the survey. If the affected aquifer or water supply is
being used by the citizens of the state, the water source shall be classified as a "drinking
water supply."”

Analytical Sampling — If the water source is not classified as a drinking water supply
by the water use survey, a water sample from the monitoring well upgradient of the
location of the leak is analyzed for the primary and secondary drinking water standards
of TDEC rule 1200-5-1. If the water fails to meet any of the primary or secondary
sﬁnduds, it may be classified as a "non-drinking water supply.” Failure to meet the
primary or secondary standards cannot be the result of petroleum contamination, unless

naturally occurring.

Pump Test — If the groundwater meets the primary and secondary drinking water
standards, the yield of the aquifer or water supply shall be determined. According to
TDEC guidance, "a suitable pump test method shall be used to determine if the affected
aquifer or water source is capable of providing a yield of at least one-half gailon per
minute." All monitoring wells shall be tested until all wells have been tested or one well
yields at least one-half gallon per minute. If the affected aquifer is not able to produce
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water at the rate of one-half gallon per minute, it may be classified as a "non-drinking
water supply."

TPH cleanup levels are 0.100 ppm for drinking water and 1.000 ppm for non-drinking water.
Hydraulic parameters other than yield will be needed to properly design a remediation system.
A proper method for defining these hydraulic parameters will be determined based on the
permeability data acquired during falling head analysis of Shelby tube samples. Possible test
methods include slug test(s), pumping test(s), and/or additional Shelby tube analysis.

1.8 Sample Documentation

Pre-cleaned sample containers will be provided by the laboratory which must be both NEESA
and state-approved. The laboratory must follow NEESA 20.2-047B, Chapter 3.5 -Sample
Container Cleaning Procedures (and/or other applicable protocol). The containers will remain
in the custody of E/A&H personnel. Soil samples to be collected for Gasoline Range Organics
Method TPH analyses will be collected in 250 ml. (or 8 oz.) glass jars with Teflon-lined ser n
lids. Soil samples collected for BTX analyses will be collected in 125 ml (or 4 oz.) glas. .rs
with Teflon-lined lids. Water samples for Gasoline Range Organics Method TPH w:ii be
collected in 40 ml amber glass vials with Teflon-lined septa. Water samples for BTX : -~ ses
will also be collected in 40 ml. glass vials with Teflon septa. While in the field an¢ uring
transport to the laboratory, all samples will be retained in a field cooler with ice ks to
maintain sample temperature at approximately 4° C (+ 2° C). BTX water samples will be
preserved with 4 drops of 1:1 HCL to reduce pH levels below 2. TPH water samp!.> will be
preserved with 200 uL of 50 percent HCL. Proper acidification will be verified using litmus
paper or a portable pH meter. Holding times for TPH (soil and water) shall not exceed 28 days
prior to analyses. Holding times for BTX (soil and water) shall not exceed 14 days prior to

analyses.
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DERA-funded samples for the RFI will be analyzed for volatile organic compounds (CLP),
semivolatile organic compounds (CLP), PCB/pesticides (8080), RCRA Appendix IX total metals
(6010/7000 series), and TPH. Sample containers and preservatives for these parameters are

described in Section 2.8 of the Quality Assurance Plan.

Each sample will be identified by a sample label as shown in Figure 1-11. When sample
containers are filled at the site, the proper forms will be completed, and the samples prepared
and shipped to the laboratory.

1.8.1 Sample Chain-of-Custody

E/A&H will follow chain-of-custody procedures in accordance with NEESA 20.2-047B, Chapter
3.8, and corporate Standard Operating Procedures for chain-of-custody. E/A&H will use chain-
of-custody (COC) forms, such as the one illustrated in Figure 1-12, for transferring samp!:
shipments to the laboratory. Documentation of all samples will also be kept in the project fieid
logbook.

Upon transfer of custody, the chain-of-custody form will be signed by the E/A&H field sarzriing
team leader, including the date and time the samples were relinquished. Because cc:::non
carriers will not sign chain-of-custody forms, the chain-of-custody records will be sealed within
each shipping container. All chain-of-custody forms received by the laboratory must be igned
and dated by the laboratory sample custodian and returned to E/A&H following receipt or as
part of the data reporting package. The common carrier package bill number will be
documented on the COC and in the field logbook. RFI samples will be shipped under
separate chain-of-custody so their cost can be tracked separately and paid for with DERA
funds.
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1.8.2 Field Activity Documentation

Field documentation will be employed by sampling personnel detailing relevant information
collected during the investigation. Field notes will include such pertinent information as date,
time, weather conditions, locations of sample points, problems encountered, deviations from the
sampling plan, names of personnel. Photos may be taken of each sample location during

collection and logged for future reference.

1.9  Analytical Procedures
This EAP will follow the analytical procedures described below.

1.9.1 Field Analyses

Soil sample screening will be performed as outlined in Section 1.6.2 of this EAP. Static water
level measurements will be performed on all monitoring wells subsequent to well development
with adequate time allowed for well recharge. In addition, pH, temperature, and conductivity,
will be measured in the field for each water sample collected. Oxidation-reduction potential
and/or tﬁrbidity of water samples may also be measured. Field measurements will be recorded
in a dedicated field logbook and/or appropriate E/A&H field activity log (e.g., boring log, well

construction log).

1.9.2 Laboratory Analyses

NEESA Level C (EPA Level 3) quality assurance (QC) shall be used for field sampling and
laboratory analysis as outlined in the Quality Assurance Plan (QAP) and NEESA 20.2-047B.
Sample analyses will be performed in accordance with NEESA 20.2-047B, Chapter 7. Soil and
groundwater samples will be analyzed for Total Petroleum Hydrocarbons (TPH) using the TDEC
Gasoline Range Organics (GRO) Method. Total Benzene, Toluene, and Xylene (BTX) will be
analyzed using EPA Method 5030/8020.
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Soil and groundwater samples collected for RFI use will be analyzed for volatile organic
compounds (CLP), PCB/pesticides (8080), RCRA Appendix IX total metals (6010/7000 series),
and TPH (GRO).

1.10 Material Disposal

All borehole cuttings will be contained in DOT 17-C, open-top, 55-gallon drums, permanently
labeled by boring number and stored in a location designated by the Activity. Development
water will be contained in separate DOT 17-C, open-top, 55 gallon drums, permanently labeled
by well number and stored in a location designated by the Activity. A representative sample of
containerized soil and water will be collected for each tank area. The samples will be
characterized through laboratory analysis to determine if the material must be disposed of as a
hazardous waste or a solid waste. The samples will be analyzed for TCLP metals and organics
(except PCB/pesticides) and will have a GC/MS library search conducted on them for F0O1 -
FO005 solvents. The analyses will be paid for with DERA funds and will serve as the disposal
analyses for the entire UST investigation. Once characterized and properly labelled by E/A&H,
it will be the responsibility of the Activity to select a transporter and a disposal facility. E/A&H
can assist the Activity by providing a list of potential transportation vendors and disposal
facilities to choose from. E/A&H can also make disposal arrangements after the Activity selects
the transporter and disposal facility.

1.11 Environmental Assessment Report

A draft and final Environmental Assessment Report (EAR) will be completed according to the
guidance provided by the TDEC Division of Underground Storage Tanks. Following
SOUTHDIV review and comment on the draft EAR, the final EAR will be prepared for
submittal to SOUTHDIV and the TDEC.
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The principal format for the EAR will be as follows:

Executive Summary

The executive summary will describe the overall findings of the project including

conclusions and interpretation of data generated during the assessment.

Introduction

The introduction will summarize and delineate the objectives of the POA, give a brief

site history and provide any new or revised information not previously stated in earlier

reports.

Site Location

Will include vicinity, site and topographic maps, as well as a description of the local

topography and any effects it may have on contaminant migration.

Groundwater Investigation

A discussion of the groundwater investigation, will include:

1)
2)
3

4)
3)
6)

Rationale for the number and placement of wells
Hydrogeology

Monitoring Wells

a) Construction

b) Identification

¢) Surveying

d) Development

Analytical Results

Water Level Data

Groundwater Classification Procedures
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7

a) Water Use Survey Data

b) Analytical Sampling Data (if applicable)
¢) Slug Test Data

d) Applicable Cleanup Levels

Groundwater Contaminant Plume Maps

Soil Investigation

A description of the soil investigation includes:

1)
2)
3)

4)
5

6)

Rationale for number and placement of soil borings
Regional and Site Geology

Soil/Bedrock Boring Results

a) Dirilling and sampling methods

b) Boring logs

Analytical Results

Soil Cleanup Levels

a) Permeability sampling and testing

b) Cleanup level determination

Soil Contaminant Plume Maps

Signature Page

This page will be signed by a Professional Geologist registered in the State of Tennessee.

1.12 Corrective Action Plan
In accordance with TDEC requirements, a Corrective Action Plan (CAP) will be prepared and

submitted in final form upon completion of the EAR. Before the final CAP is prepared for
submittal to the TDEC, a draft CAP will be prepared according to TDEC guidance and
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submitted to SOUTHDIV for review and comment. The CAP will discuss the top three
technologically feasible and reliable corrective action options which were considered and will
describe in detail the specifications and estimated itemized costs of the corrective action chosen.
If no soil or groundwater contamination above the applicable cleanup levels was found during
the environmental assessment, no further action will be necessary and a CAP will not need to
be submitted to the TDEC.

1.13 Project Schedule

The schedule below has been prepared to show the order of investigative tasks and the relative
elapsed time for each major task. The schedule assumes that TDEC reviews will require four
weeks and that laboratory turnaround times will not exceed three weeks. The schedule begins
on Day 0, defined as the date written approval of the final EAP is received from SOUTHDIV.

To remain cost effective while maintaining a high degree of confidence in the data generated by
the study, schedule changes may be necessary. The sequence and schedule of field activities
presented in this document will be maintained unless the Task Order Manager determines that
schedule alterations are required due to changes in the scope of work, uncontrollable factors such
as weather or site access, or similar problems. Schedule changes will be closely coordinated

with the EIC and Activity personnel.

A draft EAR will be submitted to the SOUTHDIV EIC within 20 working days after receipt of
analytical results from the laboratory. Assuming there are no unexpected delays, submittal will
be approximately 60 days from the startup of field work. A final EAR and draft Corrective
Action Plan (CAP) will be prepared for submittal to SOUTHDIV and the TDEC within 10
working days following comments from SOUTHDIV on the draft EAR. A final CAP will be
submitted to SOUTHDIV within 10 working days of receipt of comments from the TDEC.
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ESTIMATED PROJECT SCHEDULE

WEEK 0
WEEK 2
WEEK 4
WEEK 7
WEEK 11
WEEK 13
WEEK 15
WEEK 19
WEEK 21

Written approval of final EAP

Field startup

Field work completed and samples shipped to laboratory for analysis
Analytical results received from laboratory

Submit draft EAR to SOUTHDIV/Begin work on draft CAP

Receive comments on draft EAR from SOUTHDIV

Submit final EAR/draft CAP to SOUTHDIV for subsequent submittal to TDEC
Receive TDEC comments on final EAR/draft CAP

Submit final CAP to SOUTHDIV
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2.0 QUALITY ASSURANCE PLAN
2.1 Introduction

This document presents policies, project organization and objectives, functional activities, and
quality assurance/quality control measures intended to achieve data quality goals of an
environmental assessment to be performed by EnSafe/Allen & Hoshall. The assessment will be
performed at the Aircraft Firefighting Training Facility (AFFTF) UST site at NAS Memphis,
Millington, Tennessee (MATs 392 and 305; Tank Numbers 1489 and 1508). The project
contract number is N62467-89-D-0318.

This document is intended to fulfill requirements for ensuring that all work will be conducted
in accordance with quality assurance/quality control protocols and field procedural protocols for
environmental monitoring and measurement data as established in:

o Naval Energy and Environmental Support Activity. (June 1988). (NEESA 20.2-047B)
Sampling and Chemical Analysis Quality Assurance Requirements for the Navy
Installation Restoration Program, Port Hueneme, California

° Naval Energy and Environmental Support Activity. (February 1985). (NEESA 20.2-
031A) Ground-Water Monitoring Guide, Port Hueneme, California

o Southern Division Engineering Command. (Revision 4, March 1989). SOUTHDIV
Guidelines for Groundwater Monitoring Well Installation, Charleston, South Carolina

Where specific NEESA guidelines do not exist, applicable EPA and/or Tennessee Department
of Environment and Conservation (TDEC) petroleum storage tank guidelines and methods will
be applied. These regulations are referenced in specific sections of this document (where

applicable).
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2.2  Project Description Objective

The objective of the environmental assessment is to assess the vertical and lateral extent of
contamination, if any, to the shallow soil zone and water table aquifer resulting from leaks
reported in Tank Systems 1489 and 1508. The Environmental Assessment Plan (EAP) is
designed to produce data of sufficient technical quality to assess the current site conditions and

determine if contamination is present and corrective action needed.

The objective will be accomplished by completing a series of shallow soil borings and converting
up to 11 borings to shallow monitoring wells. Soil samples will be collected during the
completion of all soil borings. Groundwater samples will be collected from all completed
monitoring wells and at least two existing release detection wells. In addition, soil and
groundwater samples will be collected to obtain information useful for an RFI investigation at

NAS Memphis.

Site Background

ﬁe AFFTF has been an active facility since 1949 and has been designated as SWMU No. 5 for
an upcoming RCRA Facility Investigation. The AFFTF (Figure 2-1) consists of east (MAT 305)
and west (MAT 392) fire mats on several acres of land. The east mat has three 1,800-gallon
USTs (1489,1490,1491) and the west has one 5,000-gallon UST (1508). The tanks store JP-4
fuel used in aircraft firefighting exercises conducted on MATSs 305 and 392. A tank tightness
test conducted on July 2, 1991 indicated that the west tank and one of the east tanks (1489) were
leaking. The two tanks have been taken out of service. The amount of fuel released is not

known.

Waste fuel and water drains from the fire mats to an oil/water separator where the separated JP-

4 fuel is pumped back to fire MAT 305 and burned during training exercises. Prior to 1977,
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the water-fuel-foam mixture from training activities routinely overflowed onsite. The oil/water
separator was installed in 1977 and since then there have been several documented releases,
including overflows of the separator. It is believed that waste oils and solvents were burned
with the fuel in the past, therefore it is possible that contaminants other than petroleum may be

present (solvents, metals, etc.).

Seven release detection wells were installed adjacent to the tanks in December 1989. Three of
these wells are located around the west tank. The other four wells are located at each corner
of the tank pit for the three east tanks. According to the logs for these wells (Appendix A), the
water table was at approximately 13 feet at the time of their installation. Groundwater flow is

believed to be to the southwest.

2.3  Project Quality Assurance Objectives

In general, quality assurance (QA) objectives of EnSafe/Allen & Hoshall projects conducted as
part of the Navy technical services contract are to assess and document the precision, accuracy,
representativeness, completeness, and comparability of all sampling and analysis performed.
Quality criteria are outlined here to assure suitability of data obtained during projects for its
intended use, and to meet goals established by NEESA. The Navy has stipulated that Level C
quality control (QC) criteria are to be applied to all laboratory analyses required for this
investigation as outlined in NEESA 20.2-047B. The following is a discussion of project-specific
level of effort for QA and data quality criteria.

2.3.1 Field Measurements
QA objectives for parameters to be measured in the field by EnSafe/Allen & Hoshall personnel
are presented in Table 2-1. Field measurements will include pH, temperature, specific

conductance, and static groundwater level.
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TABLE 2-1
FIELD MEASUREMENTS
Measurements Pracision Accuracy Completeness:
Parameter Refersnce: Matrix: (%) % Recovery. %
pH EPA 150.1* | Water + 0.05 pH + 0.2 pH 100
Temperature EPA 170.1* | Water + 0.1° C + 0.2° C 100
Static Water SOP® Water + 0.01 ft. + 0.0065 ft. 100
Level
Specific EPA 120.1* | Water + 10% + 10 umhos/cm 100
Conductance (<1000 umhos/cm)
+ 100 umhos/cm
(> 1000 umhos/cm)

Photoionization SOP° Air + 10 ppm + 20 ppm 100
Detector
Well Survey SopP? Spatial + 5% + 0.1 feet 100
Points

SOpP¢ Vertical + 0.05 feet | + 0.01 feet 100

Notes:

* - Methods for Chemical Analysis of Water and Wastes, EPA-600/4/79-020, Revised March 1983.
® - Manufacturer’'s SOP for static water level measurement.

¢ - Manufacturer’s SOP for operation of Photovac TIP Il or HNu.

¢ - Standard land surveying methods as employed by Registered Land Surveyors.

2.3.2 Sampling and Analysis for Contamination Level

Project QA objectives of analytical parameters for soil and groundwater will be as stipulated in
their respective analytical methods, and as determined by the analytical laboratory’s historical
data quality evaluation for the methods. The NEESA laboratory approval process will ensure
that laboratory method QA/QC standards are appropriate to meet goals for intended data uses.
Anticipated general QA goals for these methods are presented in Table 2-2. The practical
quantitation limit for the TDEC Gasoline Range Organics TPH method is 5 ppm for soil samples
and 0.1 ppm for water samples. Analytical method detection limits for other parameters are

included as Appendix B.
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2.3.3 Precision and Accuracy

Methods of assessing precision and accuracy measurements are discussed in Section 2.16 of this
document. General precision and accuracy goals for laboratory analytical procedures (NEESA
Level C) are provided in Table 2-2.

e z
[ TABLE 2-2 LABORATORY MEASUREMENTS . ]l
Measurement i
Parameter References | Matrix Precision’ [%):
Volatile Organic CLP Soil +35 +40 90
Compounds
Water +25 +40 20
Semivolatile Organic CLP Sail +35 +45 20
Compounds
Water +35 +55 S0
BTX EPA Method Soil +35 +40 90
5030/8020
Water +25 +40 90
Total Petroleum TDEC Gasoline Soil +30 +50 20
Hydrocarbons Range Organics
Method Water +30 +50 90
Cyanide, Total EPA Method 9010 Soil +20 +25 90
Water +20 +25 90
Organochlorine EPA Method 8080 Soil +25 +25 90
Pesticides/PCBs
Water +25 +40 90
Appendix IX (RCRA} EPA Method Soil +25 +25 20
Total Metals 7000 Series
{Pb, Cd, As, Se, Hg) Water +25 +25 30
Appendix IX (RCRA) EPA Method 6010 Soil +25 +25 90
Total Metals
(Others) Water +25 +25 90
Note:

! - Precision and accuracy goals are subject to change based upon specific method data quality history for the analytical
laboratory chosen.
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2.3.4 Representativeness

By properly collecting soil and groundwater monitoring well samples and measuring well
parameters in accordance with NEESA protocol (NEESA 20.2-031A, Sections 4.2.3.3 Split
Spoon Samples, 7.1.1 Sample Withdrawal, and 7.2.1 Bailers) and the EPA Region IV
Environmental Compliance Branch Standard Operating Procedures and Quality Assurance
Manual (SOP/QAM) (February 1991), samples collected during investigations will be

representative of areas of concern.

2.3.5 Completeness

Completeness goals for field measurements reflect the ability to resample all existing and
planned wells. The completeness goals for laboratory measurements take into consideration
unavoidable non-attainment of QA goals which may occur over the course of the study. Efforts
will be made to maintain soil and groundwater data completeness levels above the 90 percent

level.

2.3.6 Comparability

Comparability is assured through the use of established methods of sampling and analysis as
specified in NEESA 20.2-031A and NEESA 20.2-047B, as well as other accepted methods such
as the EPA SOP/QAM. These methods were discussed in the project EAP (Section 1.0) and in
subsequent sections of this QAP.

2.4  Project Organization and Responsibilities

Overall responsibility for projects conducted in accordance with NEESA guidance will be vested
in NEESA (or its approved representative). Therefore, project coordination responsibilities lie
with the SOUTHDIV Engineer In Charge (EIC). The following narrative describes the
components of the project chain-of-command as established in NEESA 20.2-047B.

2-7
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2.4.1 Opversight

Navy Energy and Environmental Support Activity

NEESA is responsible for ensuring that the quality of laboratory analyses performed during the
various phases of CLEAN is acceptable. NEESA is also responsible for managing the NEESA
Contract Representative (NCR). '

Engineering Field Division

The EIC at the Engineering Field Division provides the site information and history, provides
logistical assistance, specifies the sites requiring investigation and reviews results and
recommendations. Mr. John Karlyk, SOUTHDIV, Naval Facilities Engineering Command,
Charleston, South Carolina, serves as the EIC for this project.

Engineer-in-Charge

The EIC is responsible for coordinating procurement, finance, and reporting; for ensuring that
all documents are reviewed by the NCR; for communicating comments from the NCR and other
technical reviewers to the subcontractors; and for ensuring that the subcontractors address all

the comments submitted and take appropriate corrective actions.

NEESA Contract Representative

The NCR is responsible for ensuring that each project has appropriate overall QA. The NCR
reviews laboratory QA plans, work plans, submits performance sample data, provides field and
laboratory audits, and reviews data from the site. Questions from subcontractors and the EIC
regarding specific field and laboratory QC practices are directed to the NCR. The NCR also

evaluates referee samples.
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State or Local Oversight

The Tennessee Department of Environment and Conservation (TDEC) will also serve in an
oversight capacity for this investigation. The Environmental Assessment Plan (EAP) will be
prepared in accordance with TDEC requirements and guidelines. The investigative results will
be presented to the TDEC in the form of an Environmental Assessment Report (EAR). This
field investigation has been requested in accordance with the requirements of the TDEC’s
Division of Underground Storage Tanks Reference Handbook (January 1992).

2.4.2 Investigation Performance
The following individuals or firms will be responsible for the implementation of all work plan

activities.

Engineering Subcontractor

EnSafe/Allen & Hoshall will serve as the engineering subcontractor for this project. As such,
EnSafe/Allen & Hoshall is responsible for designing and implementing the field investigation
éctivitieé. The EnSafe/Allen & Hoshall Task Order Manager is Mr. Lawson Anderson. The
EnSafe/Allen & Hoshall Quality Assurance Officer is Mr. Mark Bowers.

Analytical Laboratory

The analytical laboratory employed by EnSafe/Allen & Hoshall must be a State-approved
laboratory and must also adhere to the laboratory requirements in NEESA 20.2-047B (or other
QA and method requirements as specified). The laboratory is required to prepare and submit
a laboratory QA plan, to analyze and submit the results of proficiency testing, to submit to an
onsite inspection, and to correct any deficiencies cited during the inspection by the NCR. The
laboratories are required to identify a Laboratory QA Coordinator (LQAC) responsible for
overall QA. The LQAC must not be responsible for schedule, costs, or personnel other than
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QA assistants. It is preferred that the LQAC report to the Laboratory Director. The LQAC
must have the authority to stop work on projects if QC problems arise which affect the quality
of the data produced.

In addition to conforming to NEESA guidance, work shall be performed in a manner consistent

with:

° The Resource Conservation and Recovery Act of 1976 (RCRA).

. The Hazardous and Solid Waste Amendments of 1984 (HSWA).

o The Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended.

o The National Oil and Hazardous Substances Pollution Contingency Plan (NCP), Title 40
Code of Federal Regulations (CFR), Part 300, as amended.

o Other appropriate federal, state, and local guidelines, rules, regulations, and criteria
(where applicable).

2.5 Sbil Gas Survey

The soil gas survey will aid in determining the nature and extent of possible contamination.
Approximately 36 soil gas measurements will be completed, each at a maximum depth of 20
feet. Results of the soil gas survey will aid in the final placement of monitoring wells. Eighteen
measurements will be completed in the vicinity of each tank to meet these objectives. Figures
2-2 and 2-3 show the proposed locations for the 36 soil gas points. These locations are subject

to change depending upon field data and subsequent consultation with the SOUTHDIV EIC.

The preferred soil gas survey technique for this site will use a hydraulic probe to reach the
sampling depth desired. The sampling probe will be pushed by a truck-mounted hydraulic press
to the proper sampling depth (approximately 20 feet). Soil gas will be extracted by applying a
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vacuum through the probe and collecting the gases in a sample collection container. The sample

will be analyzed onsite for volatile organic compounds using a portable gas chromatograph.

2.6  Soil Borings and Sampling

2.6.1 Soil Sampling Procedures

Soil samples will be collected in accordance with SOUTHDIV Guidelines for Groundwater
Monitoring Well Installation and NEESA 20.2-031A, Chapter 4 — Monitor Well Drilling. The
specific sampling method is discussed in Section 4.2.3.3 — Split Spoon Samples.

Proposed soil boring locations are shown in Figures 2-4 and 2-5. Up to 20 soil borings are
currently proposed for the investigation of the AFFTF site. Four borings/wells are the minimum
required by the TDEC for an environmental assessment. Up to 11 of the borings are proposed
to be completed as monitoring wells. Continuous soil samples will be collected through the

center of hollow-stem augers using a 5-foot CME continuous sampler.

One to three soil samples will be collected from each boring for laboratory analysis. A soil
boring log (Figure 2-6) will be prepared for each boring advanced onsite.

The TDEC requires that one of the samples to be analyzed be collected at the point of highest
contamination as determined by field screening. Screening will be accomplished by splitting
each soil sample (from each interval) into two samples. The first subsample will be placed in
the appropriate containers for possible laboratory analysis. The second subsample will be placed
in an air-tight container (sealable plastic bag or clean glass jar) leaving some airspace. Each
sample will be allowed a minimum volatilization time of 15 minutes at a temperature no cooler

than 68°F. All samples should be allowed to volatilize for an equal period of time prior to
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screening. Afterwards, headspace will be sampled with an Organic Vapor Detector (OVD).

The OVD shall either be a photoionization detector or a flame ionization detector.

If the OVD reading and other field screening (e.g., visual observation) indicate that
contamination does not exist in the soil at the boring location, then the deepest sample collected
will be analyzed by the laboratory. The deepest sample is defined as that sample collected
immediately above the soil/bedrock interface, the water table, or the bottom of the
boring,whichever occurs first. If the OVD reading indicates that contamination does not exist
but visual the soil/bedrock interface, the water table, or the bottom of the boring, whichever
occurs first. If one sample meets both of these criteria, then only that sample is required for

laboratory analysis.

If the OVD reading indicates that contamination is present in the soil at a boring location, three
soil samples from that boring must be submitted for laboratory analysis. In accordance with
TDEC guidance, the samples selected for analysis will be: (1) from where the OVD screening
indicated the highest level of contamination, (2) the deepest sample in which the OVD screening
indicated contamination, and, (3) the sample collected from either immediately above the
soil/bedrock interface, the water table, or the bottom of the boring, whichever came first. If
one soil sample meets more than one of the criteria listed above, the sample with the second
highest OVD reading shall also be submitted for laboratory analysis.

The sampling process is discussed in more detail in Section 1.6 (EAP) and also in the EPA

SOP/QAM. The selected samples will be cooled in an ice chest to 4°C (+ 2° C) and shipped

under chain-of-custody via overnight courier to the selected laboratory for analysis.
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2.6.2 Soil Sample Analyses

Soil samples will be analyzed for Total Petroleum Hydrocarbons (TPH) using the Gasoline
Range Organics (GRO) Method specified by the TDEC for hydrocarbon mixtures such as
gasoline or other low boiling hydrocarbons (70° - 180°F). The soil samples will also be
analyzed for Total BTX (EPA Method 5030/8020).

Soil samples for the RFI investigation will be analyzed for volatile organic compounds (CLP),
semivolatile organic compounds (CLP), PCB/pesticides (8080), RCRA Appendix IX total metals
(6010/7000 series), and TPH (GRO).

2.6.3 Determining Soil Permeability

Two undisturbed soil samples (Shelby tubes) will be collected in the unsaturated zone and within
or below the zone of suspected soil contamination. These samples will be collected adjacent to
the fourth boring. The first Shelby tube shall be collected at the depth that is believed to
represent the zone of highest permeability based on the samples obtained from the fourth boring.
The second Shelby tube will be collected immediately above the soil/bedrock interface or water
table, whichever comes first. If one soil sample meets both of these criteria, the second Shelby
tube shall be taken at the depth where the second highest permeability would be expected. If
there is no evidence of contamination in the fourth boring, the samples should be collected where
the highest permeability would be expected. The sample with the highest permeability will

govern the stringency of cleanup levels.

The thin-walled tube sampling method (ASTM Method D1587) shall be used to collect the
samples. The permeabilities shall be determined using the Triaxial Cell or Pressure Chamber
Permeameter Methods, as described in Method 9100 of Test Methods for Evaluating Solid
Wastes, Third Edition (SW-846).
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2.6.4 Soil Sample Documentation

Soil samples will be documented in accordance with SOUTHDIV Guidelines for Groundwater
Monitoring Well Installation, Parts 3 and 4 and NEESA 20.2-031A, Chapter 6 — Monitoring
Well Data Record Requirements, and as discussed in Section 2.7 of this QAP. EnSafe/Allen
& Hoshall personnel will use site-specific, bound logbooks for the maintenance of field records
pertaining to the investigation. These records will document visual observations, calculations,
and equipment calibrations. Every entry will be dated and the time for each entry noted. The
logbooks are accountable documents that will be properly maintained and retained as part of the
project files. In addition, soil boring logs will be produced for all soil borings advanced onsite
beyond a depth of 5 feet. Information to be included on boring logs includes total depth of
boring, lithologic descriptions of each geologic formation encountered, blow counts for
continuous sampler penetration, sampling intervals, OVD readings, field observations (e.g.,
staining or odor), soil moisture/initial water, and any subsurface obstructions encountered during
boring advancement (with explanations, if available). Field logs will be retained in their original
condition in the EnSafe/Allen & Hoshall project file.

2.6.5 Soil Sampling Equipment Decontamination

Prior to drilling, the drill rigs and other equipment will be inspected for any lubricant or fuel
leaks which might contaminate soil or groundwater. All down-hole equipment (e.g., continuous
samplers, sampling rods, hollow-stem auger flights, etc.) will be high pressure, steam cleaned
before onsite activities begin. Sampling equipment which is not pre-cleaned and disposable
(stainless steel scoops, continuous samplers, etc,) will be properly decontaminated before each
use by steam cleaning with a laboratory-grade detergent wash, followed by a potable water rinse
and a final deionized or distilled water rinse. Disposable latex gloves will be worn during all
sampling phases which require handling of samples. A new pair of gloves will be donned before
handling each sample. These procedures are in accordance with SOUTHDIV Guidelines for
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Groundwater Monitoring Well Installation, Part 3.5 and NEESA 20.2-031A Chapter 3.3.2.1.
Equipment used to sample for RFI parameters will have an isopropanol rinse and a

deionized/organic-free water rinse following the potable water rinse.

2.7 Monitoring Well Installation

Figures 2-7 and 2-8 show the proposed locations for the initial monitoring wells. Each of the
wells will be logged by a qualified field geologist during installation. Each well will be
constructed using a 10-foot section of 2-inch diameter, 0.01-inch slot size, Schedule 40 PVC
screen attached to 2-inch diameter, Schedule 40 PVC riser. The screen length and placement
will be such that 7 feet of the screen is in the water table with 3 feet of the screen above the

water table to allow the screen to intersect the water table at all times.

The borehole diameter will be at least 4 inches larger than the outside diameter of the well
casing. At least 6 inches of filter pack material will be placed under the bottom of the well
screen. It shall extend 2 feet above the screened section. The filter pack will consist of clean,
washed, 20/40 silica sand. The sand is intended to prevent clogging of the screen slots. It will

be tremied through the annulus of the hollow-stem augers.

A bentonite seal (bentonite pellets hydrated with distilled water) at least 2 feet thick, will be
tremied on top of the sand pack to prevent infiltration of surface water down the outside of the
well casing. During introduction of the sand pack and the bentonite seal, accurate measurements
(£ 0.2 feet) will be made to the top of the pack and the seal with a weighted steel measuring
tape or the tremie pipe itself.
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After allowing the bentonite seal to cure at least 12 hours, the remaining annulus of the borehole
will be grouted with a Portland cement/bentonite mixture. The annular grout will consist of a

mixture of Portland cement and 4 to 6 percent powdered bentonite.

To facilitate groundwater monitoring procedures and protect the integrity of the wells in unpaved
areas, approximately 2.5 feet of stickup will be left above the ground surface at each monitoring
well site. A 4’x4°x6" outwardly sloping concrete pad will surround the ground surface of each
well casing. A 4-inch diameter steel post will be placed at each comner of the pad to protect the
well. Wells in paved or high traffic areas will be finished at ground level, capped with a locking
cap, and secured by a flush-mount (manhole style) protective covering. Figure 2-9 is a

suggested schematic for the monitoring wells to be installed.

All monitoring wells will be surveyed by a State of Tennessee Registered Land Surveyor to the
nearest 0.01 foot (vertically), incorporating USGS NAD ’27 (horizontally). A permanent mark
will be located at the top of each well casing to aid in generating accurate and consistent
groundwater elevation data. After the wells are properly developed and surveyed, water level
measurements will be recorded to determine groundwater flow direction, groundwater elevation
in relation to mean sea level (msl), and to construct an accurate potentiometric surface diagram
for the area of investigation. Static water levels will be measured using a water level indicator.

Measurements will be at least 24 hours after completion of well development, but prior to

purging.
Monitoring well development shall not begin until at least 24 hours following completion of the

well and will continue until the water column is free of visible sediment. If the column does

not produce water that is sediment-free, development shall continue until pH, specific
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conductance, and temperature have stabilized. Development may proceed by bailing, pumping,
surging or other NEESA-approved methods.

Monitoring well installation notes, calculations, descriptions, and observations will be recorded
in the project field logbook. In addition, well construction logs will be produced depicting
components of the finished monitoring wells (e.g., total depth, depth to water, depth of filter
pack, thickness of bentonite seal).

2.8 Groundwater Sampling

2.8.1 Static Water Level Measurement

Static water level measurements will be used to determine groundwater flow direction and to
construct a potentiometric surface diagram of the area of investigation for inclusion in the

Environmental Assessment Report.

2.8.2 Monitoring Well Purging

Before samples are collected, each well will be purged of standing water. At least three casing
volumes (as calculated from static water level) will be purged from each well. If a well bails
to dryness before three casing volumes are removed, the purged volume will be noted and an
explanation will be given. Well purging will be performed using a PVC or Teflon bailer which
is manually lowered and removed from the well. If the well is bailed dry, at least 24 hours will
be allowed to pass between well purging and well sampling. The well purging process will be
used to ensure that groundwater samples representative of the aquifer under investigation are

obtained.
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2.8.3 Groundwater Sampling Procedures

Groundwater monitoring wells will not be sampled if 0.01 foot or more of free product is
encountered. A groundwater sample will be collected from each of the proposed wells and one
existing release detection well at each site (east and west), in accordance with NEESA 20.2-
031A, Chapter 7 — Ground-Water Sampling. Groundwater samples will be collected using a
dedicated or disposable PVC bailer and nylon bailing rope. The bailer will be slowly lowered
into the water column to minimize water column disturbance and possible loss of volatile
parameters. The bailer will be manually retrieved and the samples will be immediately
transferred to appropriate sample containers. The sampling process is discussed in further detail
in the project EAP (Section 1.7) and outlined in the EPA SOP/QAM.

Monitoring wells which are to be sampled for RFI parameters will have dedicated or disposable
Teflon bailers with teflon leaders.

2.8.4 Groundwater Sample Analyses

The TDEC has specified the use of the Gasoline Range Organics (GRO) Method for TPH
analyses and EPA Method 5030/8020 for Total BTX. In addition, pH, temperature, and
conductivity will be measured in the field for each sample collected. Oxidation-reduction
potential and/or turbidity may also be measured in the field.

Water samples for the RFI investigation will be analyzed for volatile organic compounds (CLP),

semivolatile organic compounds (CLP), PCB/pesticides (8080), RCRA Appendix IX total metals
(6010/7000 series), and TPH (GRO).
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2.8.5 Groundwater Sample Documentation

Groundwater samples will be documented in accordance with NEESA 20.2-047B, Chapter 3 —
Site-Specific QC Requirements, and NEESA 20.2-031A, Chapter 6 — Monitoring Well Data
Record Requirements, and as discussed in Section 2.6 of this QAP. EnSafe/Allen & Hoshall
personnel will use site-specific, bound logbooks for the maintenance of field records pertaining
to the investigation. These records will document visual observations, calculations, and
equipment calibrations. Every entry will be dated and the time for each entry noted. The
logbooks are accountable documents that will be properly maintained and retained as part of the
project files. In addition, well installation logs will be produced for each well installed. The
well installation logs will include total depth of boring, depth of well, screen interval, filter pack
depth to top and construction materials depth to top of bentonite plug and type of bentonite, riser

and screen materials and specifications, annular seal type and length of stickup.

2.8.6 Groundwater Sampling Equipment Decontamination

Equipment used in measuring and sampling groundwater monitoring wells will be
decontaminated in accordance with SOUTHDIV Guidelines for Groundwater Monitoring Well
Installation, Part 3.5 and NEESA 20.2-031A, Chapter 3.3 — Aquifer Protection requirements.
Before site activities begin, it will be necessary for all bailers and the water level indicator to
be decontaminated using a laboratory grade detergent wash, followed by a triple distilled water
rinse, and allowed to air dry. Dedicated or disposable bailers will be used to prevent cross-
contamination between wells. Disposable gloves will be worn during all measurement and
sampling activities. A new pair of disposable gloves will be donned for each water sample
and/or measurement. Equipment used to sample for RFI parameters will have an isopropanol

rinse and a deionized/organic-free water rinse following the potable water rinse.
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2.9  Sample Identification, Containers, Preservation, and Labeling

Pre-cleaned sample containers will be provided by the laboratory. EnSafe/Allen & Hoshall will
receive the containers from a state-approved laboratory that has followed NEESA 20.2-047B,
Chapter 3.5 — Sample Container Cleaning Procedures (and/or other applicable protocol), and
the containers will remain in the custody of EnSafe/Allen & Hoshall personnel. Soil samples
for Gasoline Range Organics TPH analyses will be collected in 250 ml. (or 8 oz.) glass jars with
Teflon-lined septum lids. Soil samples collected for Total BTX analyses will be collected in 125
ml. (or 4 oz.) glass vials with Teflon-lined lids. Water samples for TPH and Total BTX will
be collected in 40 ml. amber glass vials with Teflon-lined septa. While in the field and during
transport to the laboratory, all samples will be retained in a field cooler with ice packs to
maintain sample temperature at approximately 4° C (1 2° C). All BTX water samples will be
preserved with 4 drops of 1:1 HCL to reduce pH levels below 2. All TPH water samples will
be preserved with 200 ul of 50% HCL. Proper acidification will be verified using litmus paper
or a portable pH meter. Holding times for TPH (soil and water) shall not exceed 28 days prior
to analysis. Holding times for BTX (soil and water) shall not exceed 14 days prior to analyses.

Sample containers, preservation and holding times are summarized in Table 2-3.

TABLE 2-3
SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES
: o : Container SizeI:-v, o : 8 B
Analytical Method - Sample Matrix - Material i Sample Preservation: Holding: Time

Total Petroleum Soil 250 mi Glass Jar Chill, 4°C Analyze within
Hydrocarbons w/Teflon-lined lid 28 days
Gasoline Range Organics
Method (TDEC) Water (3) 40 ml amber glass Chill, 4°C Analyze within

vial w/Teflon-lined pH<2, 50% HCL 28 days

septa
CLP-Volatiles Soil 8 ounce Glass Jar Chill, 4°C Analyze within

with Teflon-lined 10 days

septa

Water (3}40 ml VOA vials Chill, 4°C Analyze within
with Teflon-lined pH<2, HC! 10 days
septa
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TABLE 2-3: y
SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES:
Container Size/ A
Aunalytical Method Sample Matrix Material Sample Preservation Holding Time
CLP-Semivolatiles Soil 8 ounce Glass Jar Chill, 4°C Extract within 10
with Teflon-lined days, Analyze
septa within 40 days
Water (2) One Liter Glass Chill, 4°C Extract within B
Amber Jars with days, Analyze
Teflon-lined septa within 40 days
BTX Soil 8 ounce Glass Jar Chill, 4°C Analyze within
EPA Method 5030/8020 with Teflon-lined 14 days
septa
Water (3) 40 ml vials with Chill, 4°C Analyze within
Teflon-lined septa pH<2, HC! 14 days
Organochlorine Soil 8 ounce Glass Jar Chill, 4°C Extract within 7
Pesticides/PCBs days, Analyze
EPA Method 8080 within 40 days
Water 2.5 Liter Glass Amber Chill, 4°C Extract within 7
Jar pH between 5 & 9 days, Analyze
within 40 days
Cyanide, Total Soil 8 ounce Glass Jar Chill, 4°C Analyze within
EPA Method 9010 14 days
Water 500 ml HDPE bottle Chill, 4°C Analyze within
pH>12, NaOH 14 days
Unfiltered Metals Soil 8 ounce Glass Jar Chill, 4°C Analyze within
EPA Method 6010 180 days
and/or 7000 Series
Water 500 ml HDPE bottle pH<2, HNO,; Analyze within
180 days
Note: for soil matrices, samples required for multipte analyses may be obtained from a single 8-ounce container. Holding time

begins immediately upon collection of sample.

Each sample will be identified by a sample label as shown in Figure 2-10. When sample
containers are filled at a site, the proper forms will be completed, and the samples prepared and
shipped to the laboratory. DERA-funded samples for the RFI will be shipped separately from
UST-investigation samples so that analytical costs may be tracked separately.
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2.9.1 Sample Chain-of-Custody

EnSafe/Allen & Hoshall will follow chain-of-custody procedures in accordance with NEESA
20.2-047B, Chapter 3.8, and corporate Standard Operating Procedures for chain-of-custody.
EnSafe/Allen & Hoshall will use chain-of-custody forms, such as the one illustrated in Figure
2-11, for transferring sample shipments to the laboratory. Documentation of all samples will
also be kept in a project field logbook. The common carrier package bill number will be

documented on the chain-of-custody form and in the field logbook.

Upon transfer of custody, the chain-of-custody form will be signed by the EnSafe/Allen &
Hoshall field sampling team leader, including the date and time the samples were relinquished.
Because common carriers will not sign chain-of-custody forms, the chain-of-custody records will
be sealed within each shipping container. All chain-of-custody forms received by the laboratory
must be signed and dated by the laboratory sample custodian and returned to EnSafe/Allen &
Hoshall following receipt or as part of the data reporting package. Separate chain-of-custody
forms will be used for RFI samples so their costs may be separated from UST investigation

costs.

2.9.2 Field Records
EnSafe/Allen & Hoshall personnel shall use only bound field logbooks for the maintenance of
field records. Bound logbooks such as surveyors’ logbooks are acceptable, as long as pages

cannot be removed without tearing them out. Waterproof paper is preferred.

A logbook should be dedicated to an individual project. The field sampling team leader and all
other team member names, project name and project code should be entered on the inside of the
front cover of the logbook. All entries should be dated and recorded. At the end of each day’s

activity, or at the end of a particular event if appropriate, a sampling team member should draw
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a diagonal line at the conclusion of the entry and initial indicating the conclusion of the entry

or the day’s activity.

All aspects of sample collection and handling as well as visual observations shall be documented
in the field logbooks. Sample collection equipment (where appropriate), field analytical
equipment, and equipment utilized to make physical measurements shall be identified in the field
logbooks. Calculations, results, and calibration data for field sampling, field analytical, and
field physical measurement equipment shall also be recorded in the field logbooks. Field
analyses and measurements must be traceable to the specific piece of field equipment used and
to the field sampling team member(s) collecting the sample, making the measurement, or

analyses. Well abandonment procedures, where necessary, will be recorded and documented.

All entries in field logbooks shall be dated, legible, and contain accurate and inclusive
documentation of an individual’s project activities. Because field records are the basis for later
_written reports, language should be objective, factual, and free of personal feelings or other
terminology which might prove inappropriate. Once completed, these field logbooks become

accountable documents and must be maintained as part of project files.

2.9.3 Document Control

The term document control refers to the maintenance of investigation project files. Project files
shall be maintained by the appropriate Task Order Manager. Documents as outlined below shall
be kept in project files. EnSafe/Allen & Hoshall personnel may keep their own files. However,
all official and original documents relating to investigations shall be placed in the official project
files.
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The following documents shall be placed in the project file:
o A copy of the study plan.
° Original Chain-of-Custody Records and bound field logbooks.
o A copy of the Receipt for Sample Forms.
. All records obtained during the investigation.
. A complete copy of the analytical data and memorandums transmitting analytical data.

. All official correspondence received by or issued by EnSafe/Allen & Hoshall relating to

The investigation including records of telephone calls.

. One copy of the draft report (without review comments).
o One copy of the final report and transmittal memorandum(s).
o Any other relevant documents related to the original investigation or follow-up

activities related to the investigation.

Under no circumstances are any personal observations or irrelevant information to be filed in
the official project files. The Task Order Manager or Site Project Manager shall review the file

at the conclusion of the project to ensure that it is complete.

2.10 Calibration Procedures and Frequency

The analytical laboratory will perform analytical instrument calibration in accordance with
NEESA 20.2-47B (and specific instrument methods by reference). Adherence to proper
calibration procedures will be determined by the NCR during the onsite laboratory inspection.

EnSafe/Allen & Hoshall plans to calibrate field equipment such as pH and temperature meters

and PIDs according to their manufacturer’s standard operating procedures. Field equipment for
which SOPs are not in force will be calibrated and operated in accordance with the
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manufacturer’s recommendations. Field instruments will be calibrated at the beginning and end

of each work day.

2.11 Analytical Procedures
This investigation will follow the analytical procedures described below.

2.11.1 Field Analyses

Soil sample screening will be performed as outlined in Section 2.6.1 of this QAP. Static water
level measurements will be performed on all monitoring wells subsequent to well development
with adequate time allowed for well recharge. In addition, pH, temperature, and conductivity
will be measured in the field for each water sample collected. Oxidation-reduction potential

and/or turbidity of the water samples may also be measured in the field.

Monitoring well casing (tops) will be surveyed (spatial and horizontal orientation) by a State of
Tennessee Registered Land Surveyor. The survey measurements will be recorded relative to the
USGS NAD ’27 system. All field measurements will be recorded in a dedicated field logbook
and/or appropriate EnSafe/Allen & Hoshall field activity log (e.g., boring log, well construction
log, etc.).

2.11.2 Laboratory Analyses

Soil and groundwater samples will be analyzed for Total Petroleum Hydrocarbons (TPH) using
the Gasoline Range Organics (GRO) Method specified by the TDEC and for Total BTX (EPA
Method 5030/8020). DERA-funded samples for the RFI investigation will be analyzed for
volatile organic compounds (CLP), semivolatile organic compounds (CLP), PCB/pesticides
(8080), RCRA Appendix IX total metals (6010/7000 series), and TPH (GRO).
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2.12 Data Reduction, Validation, and Reporting

Laboratory procedures for data reduction, validation, and reporting will be conducted according
to standard operating procedures as dictated by the requirements of NEESA 20.2-047B, Chapter
7 — Analytical Methods and Chapter 8 — Maintaining Laboratory Approval. The specific
procedures for data reduction, validation and reporting will be outlined as Level C QC data in
NEESA 20.2-047B, and the NCR-approved laboratory QA Plan. Required internal QC checks
and data validation procedures are described in Section 2.13.

EnSafe/Allen & Hoshall’s use of the laboratory will be accomplished by a services agreement.
This contract will specify the scope of services to be performed by the laboratory, the specific
analytical quality assurance requirements to be met, and the information to be developed and

reported.

2.13 Field and Laboratory Quality Control Checks

Internal laboratory control checks used by the laboratory will be conducted in the laboratory by
the laboratory staff. EnSafe/Allen & Hoshall will conduct internal quality control checks of
sampling procedures and laboratory analyses. These checks will consist of preparing and
submitting sampling equipment rinsate blanks, trip blanks, field blanks, and field duplicates for
analysis, and evaluating the laboratory analytical package. The data validation and classification
checklists, included as Appendix C, will be used as guides in evaluating data collection, field
records, and analytical performance. These checklists will aid in identifying valid data and
classifying the data into one of three use categories: unusable data, Class A (qualitative) data,
or Class B (qualitative and quantitative) data.

The types and frequency of blank and other control check samples will be dictated by the level
of QC selected for each project. The required control check sample frequencies are outlined in
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NEESA 20.2-047B, Chapter 3 — Site-Specific QC Requirements and Chapter 7 — Analytical
Methods. For Level C QC, quality control measures can be discussed for sampling and analysis

as follows.

2.13.1 Field Data Quality

Field work will be conducted and/or supervised by EnSafe/Allen & Hoshall personnel to ensure
that proper procedures are followed. Field records will be kept of all activities that take place
during the investigation and these records will be maintained at the EnSafe/Allen & Hoshall
office in Memphis, Tennessee. = These records will include any obstacles that may be

encountered during the investigation.

Field samples will be collected per the procedures outlined in Sections 2.6 and 2.8. Precision
will be assessed by evaluating the results of duplicate and matrix spike duplicate samples.
Accuracy will be assessed by evaluating the analyses of field blanks, trip blanks, laboratory
matrix and surrogate spikes, and laboratory reagent blanks and blank spike samples.

A duplicate is a sample identical to the original, collected from the same location (e.g., well)
at the same time under identical conditions. Duplicate samples are analyzed along with the
original sample to obtain sample procedure precision and inherent sample source variability.
Due to the potential for loss of volatile constituents during preparation of soil samples, soils
which are to be analyzed for volatiles will not be homogenized in the field. In accordance with
TDEC guidelines, one duplicate sample will be collected during each sampling event. A
duplicate sample for each matrix will also be collected for the DERA-funded RFI analyses. The
same samples used for field duplicates shall be split by the laboratory and used as the laboratory
duplicate or matrix spike. This means that for the duplicate sample, there will be analyses of
the normal sample, the field duplicate, and the laboratory matrix spike/spike duplicate.
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Special Note: Field sampling personnel will need to coordinate with the laboratory in advance
to ensure that sufficient QC sample volumes are collected and that QC samples are numbered
in a manner that is compatible with the laboratory sample tracking system (to prevent

misidentification of samples).

A field blank is a sample container filled with the source water used in the decontamination of
equipment in the field. It is prepared, preserved and stored in the same manner as the other
field samples. The field blanks are analyzed along with the field samples for the parameters of
interest to check for contamination imparted to the samples by the final rinse water, sample
containers, preservatives, or other sources. One field blank per water source per sampling event
will be prepared. Field blanks will consist of either potable water, deionized or distilled water,

or deionized, organic-free water.

Rinsate (or equipment) blanks are collected by retaining rinsate from sampling equipment.
The equipment is rinsed with distilled water after full decontamination procedures have been
berforméd. Rinsate samples are collected in the same type of container as the other field
samples and preserved in the same manner. One rinsate sample will be collected for each
analytical method during each week of the field investigation. The rinsate blank is analyzed
along with the field samples for the parameters of interest to check for contamination imparted

to the samples by the sampling equipment, containers, or other sources.

A trip blank is a sample container filled in the laboratory with organic-free water and
transported unopened with the sample bottles. Upon return to the laboratory, it is opened and
analyzed along with the field samples for volatile parameters of interest. Trip blanks for all
volatile parameters will be submitted to the laboratory at a frequency of one per sample shipping

cooler.

2-38



Environmental Assessment Plan
Aircraft Firefighting Training Facility
NAS Memphis, Millington, Tennessee

Revision: 1
June 4, 1992

The collection frequencies for quality control sample collection are summarized in Table 2-4.

————

. TABLE 24 5
: QUALITY CONTROL SAMPLE COLLECTION FREQUENCIES
[ Quality Control Sample Estimated No. of Sampiles To Be Collected
Trip Blank (volatiles only) One per cooler

UST Investigation-6; RFI Investigation-3

Rinsate Blank One each from soil sampler and bailers per week
UST-2 Soil/1 Water
RFI-2 Soil/1 Water

Field Blank One per sampling event per water source
UST-3 Distilled/3 Potable
RFI-3 Deionized, organic-free

Duplicates One per matrix per sampling event
UST-2 Soil/1 Water
RFI-2 Soil/1 Water

Matrix Spike/Matrix Spike One per twenty samples per matrix (5%)
Duplicates UST-3 Soil/1 Water
RFI-1 Soil/1 Water

2.13.2  Analytical Data Quality
Analytical data quality is assured through the use of NEESA guidelines for QA/QC as set forth
in NEESA 20.2-047B. The guidelines include analysis and evaluation of matrix spikes.

Matrix spike samples are prepared by the laboratory to assess the accuracy of the analytical
method relative to matrix effects. Matrix effects are those sample components which interfere
with the analysis of the contaminant of concern. Analysis of matrix spike duplicates will provide
a basis for determining method precision specific to the matrix under investigation. Precision
is measured as Relative Percent Difference (RPD) between duplicate analyses and the matrix
spike. Matrix spikes and matrix spike duplicates will be analyzed at a frequency of one per 20

samples per matrix.
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2.13.3 Field Data Package

The field data package will include field records and measurements obtained at the site by
EnSafe/Allen & Hoshall personnel in accordance with SOUTHDIV Guidelines for Groundwater
Monitoring Well Installation, Parts 3.4 and 4.0 and NEESA 20.2-047B, Chapter 7.2 —
Deliverables and NEESA 20.2-031A, Chapter 6 — Monitoring Well Data Record Requirements.

The package is validated by conducting the following:

. A review of field data contained on water and soil sampling logs for completeness.
Failure in this area may result in the data being invalidated for litigation or regulatory

purposes.

o A verification that field blanks, sampling equipment rinsate blanks, and trip blanks were
properly prepared, identified, and analyzed. Failure in this area may compromise the
analytical data package and result in some data being considered qualitative or invalid.

o A check on field analyses for equipment calibration and condition. Failure in this area

may result in the field measurements being invalidated.

. A review of chain-of-custody forms for proper completion, signatures of field personnel
and the laboratory sample custodian, and dates. Failure in this area may result in the
data being invalidated for litigation or regulatory purposes.

The field data package will be reviewed by the project QA Officer for completeness and

accuracy using the checklists in Appendix C.
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2.13.4  Analytical Data Package

Validation of the analytical data package will be performed by the project QA Officer before
submittal to the NCR. The validation steps will be performed by applying applicable EPA
Laboratory Data Validation Functional Guidelines for Evaluating Organics and Inorganics
Analyses (Technical Directive Document No. HQ-8410-01) and EPA precision and accuracy
statements for the analytical methods employed. NEESA 20.2-047B, Chapter 7.3 guidelines will
be applied to all Level C data validation procedures. An Analytical Data Validation Checklist
(Appendix C) will be used for this purpose.

The analytical data package validation procedure includes review of the following:

. Comparison of the data package to the reporting level requirements designated for the

project, to confirm completeness.

. Comparison of sampling dates, sample extraction dates, and analysis dates to check that
samples were extracted and/or analyzed within the proper holding times. Failure in this

area may render the data unusable.

o Review of analytical methods and required detection limits to verify that they agree with
the QAP and the laboratory contract. Failure in this area may render the data unusable.

° Review of field and laboratory blanks will be done to evaluate possible contamination

sources. The preparation techniques and frequencies, and the analytical results (if
appropriate) will be considered.
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o Evaluation of all blanks (rinsate blanks, field blanks, trip blanks, reagent blanks,
method blanks, and extraction blanks) must confirm freedom from contamination at the

specified detection limit. All blank contaminants must be explained or the data

applicable to those blanks labeled suspect and sufficient only for qualitative purposes.

2.13.5 Data Classification
The data will be classified by the project QA Officer based upon the level of reportables and the

result of evaluating the field and analytical data packages. Three possible data classes are:

Unusable data:

Class A data:

Class B data:

Data that may not be used for any purpose.

Data that meets only the Class A screening criteria contained in Appendix
C, but not the Level B criteria. This class of data may be used for
qualitative purposes only, i.e., to help develop or refine study plans,
evaluate different sampling or analytical techniques, or identify gaps in the
database. For this investigation, data will be considered Class A if all
documentation identified by checklists in Appendix C and the QAP have
been properly prepared and are available.

Data that meets both the Class A and Class B screening criteria. In
addition to qualitative uses, the data submitted may also be used for
quantitative purposes such as evaluating conditions such as risks or
potential remedial solutions. For this investigation, data will be
considered Class B if all analytical and field QC samples (rinsates, blanks,
and spikes) are within acceptable control limits.
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As with the laboratory data validation, the classification of data is based on specifically defined
criteria. Samples are evaluated by matrix against the specific class criteria and judged as
acceptable, provisional, or unacceptable. The following judging criteria may be applied to both
Class A and Class B data:

A - Acceptable: All criteria have been successfully met for all samples.

P - Provisional: Some samples have not fully met the criteria but the information can be

obtained.

U - Unacceptable: Criteria have not been met with any samples and cannot be obtained.
This data may not be classified for use unless enough other data criteria
have been met and scientific judgement indicates the data may be useful
if classified.

N - Not Applicable

Data will be classified using the Data Classification Summary Checklist (Appendix C). A report
of the results of the data validation for both previously collected and planned data will be
submitted to the Task Order Manager.

2.14 Performance and System Audits
Audits will be performed before and during the work to evaluate the capability and performance
of the entire system of measurement and reporting, i.e., experimental design, sampling (or data

collection), analysis, and attendant quality control activities.
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2.14.1 Field System Audits

The Site Project Manager is responsible for evaluating the performance of field personnel and
general field operations and progress. The Site Project Manager will observe the performance
of the field operations personnel during each kind of activity such as water-level readings and
sampling rounds. A formal systems audit of field operations personnel by the corporate QA
officer will be performed on a biannual basis and a field audit report for each sampling team
member will be maintained on file by EnSafe/Allen & Hoshall. Where applicable, these audits
will ensure that field operations are being conducted in accordance with NEESA 20.2-031A
guidelines.

2.14.2 Laboratory Systems Audit

A laboratory systems audit is conducted at least annually by EnSafe/Allen & Hoshall. These
audits test methodology and assure that systems and operational capability is maintained. They
also verify that quality control measures are being followed as specified in the laboratory written
standard operating procedures and Quality Assurance Plans. The Systems Audit Checklist used
-by the EPA Contract Laboratory Program (CLP) forms the procedural basis for conducting these

audits.

Laboratory initiated audits will be conducted in accordance with guidelines set forth in NEESA
20.2-047B, and the laboratory QA Plan as approved by the NCR. Under NEESA 20.2-047B
guidelines, the project NCR is also responsible for laboratory inspections to ensure compliance
with NEESA laboratory requirements.

2.14.3 Performance Evaluation Audits
A performance evaluation (PE) audit evaluates a laboratory’s ability to obtain an accurate and

precise answer in the analysis of known check samples by a specific analytical method.
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Following the analytical data validation described in Section 2.11, a performance evaluation
audit of the laboratory may be conducted by EnSafe/Allen & Hoshall. This audit may be
conducted if it is determined that the quality assurance data provided are outside acceptance
criteria control limits. PE audits may include a review of all raw data developed by the
laboratory and not reported (laboratory non-reportables) and the submission of blind spiked
check samples for the analysis of the parameters in question. These check samples may be
submitted disguised as field samples (the laboratory will not know the purpose of the samples),
or the samples may be obvious (known) check samples that are EPA or National Bureau of
Standards (NBS) traceable.

PE audits may also be conducted by reviewing the laboratory’s results from round-robin
certification testing and/or EPA CLP evaluation samples. An additional component of PE audits
includes the review and evaluation of raw data generated from the analysis of PE samples and

actual field samples that may be in question.

2.14.4 Regulatory Audits

It is understood that EnSafe/Allen & Hoshall field personnel and subcontract laboratories are
also subject to quality assurance audits by the EPA and the NCR. The NCR (under NEESA
guidelines) will conduct laboratory inspections prior to approval for participation in any NEESA

project, and will provide performance samples to the laboratory for approval purposes.

2.15 Preventive Maintenance

The sampling equipment employed by EnSafe/Allen & Hoshall during an investigation that may
require preventive maintenance will be checked for proper operation before and after each use
on a daily basis. These checks will be conducted at the beginning and end of each day. Any

replacements or repairs will be made as needed in accordance with manufacturer’s instructions.
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Equipment or instruments potentially requiring preventive maintenance are listed in Table 2-5
along with the preventive maintenance requirements for each. The actual manufacturer or model
number for each instrument may vary depending upon what equipment is available when the

field investigation is implemented.

TABLE 2-6
FIELD TESTING EQUIPMENT
Preventive
item Manufacturer Model Number Maintenance

pH Meter Fisher Accumet 956 Manufacturer’'s

Operating

Manual!
Thermometer Platinum RTD "ron
Conductivity/ YSi 3500 o
pH/Temperature
Meter
Photoionization HNU HW-101 noor
Detector Photovac TIP-1I "o

Records of calibration and maintenance activities for each piece of equipment are contained in
logbooks assigned to the equipment. Preventive maintenance to be performed by the analyticzil
laboratory will be performed in accordance with laboratory SOPs as established in an NCR-
approved QA Plan. Preventive maintenance procedures for field groundwater screening

equipment to be used during the monitoring project are described below.

Preventive Maintenance for Field Equipment

Conductivity Meters
Each Use: = Meter probes are cleaned before and after each use with distilled or deionized

water.
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Quarterly:

pH Meters
Each use:

Before and after each use (daily) the instruments are checked with a commercial

conductivity standard for proper calibration.

The battery is checked for proper charge.

The instrument is inspected on a quarterly basis, whether used during the quarter
or not. The inspection consists of a general examination of the electrical system

(including batteries) and a calibration check.

Instruments not functioning properly are shipped to the manufacturer for repair
and calibration.

Before each use (daily), the probe should be checked for cracks in the electrode
bulb and to make sure it is completely filled with electrolyte solution. At the
beginning and end of any sampling day, the pH meter must be calibrated using
two standard pH buffers bracketing the suspected pH range (e.g., 4 - 7 standard
units or 7 - 10 standard units).

The battery is checked for proper charge. Following each use, the probe is
rinsed with deionized or distilled water. The probe cap is filled with electrolyte
solution and placed on the probe tip. Excess electrolyte is rinsed off and the
probe dried with a paper towel. The instrument is then placed in its carrying

casc.
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Quarterly:  The instrument is inspected on a quarterly basis whether or not it has been used.

The inspection consists of a general examination of the probe, wire, electrical

system (battery check) and a calibration check.

Any malfunctioning equipment is returned to the manufacturer for repair and

recalibration.

Thermometers

Each use: Before each use, thermometers are visually checked for cracks and mercury
separation.

After use, thermometers are rinsed with deionized or distilled water and placed

in their protective case to prevent breakage.
Monthly: Thermometers are visually inspected as described above, whether used or not.
Annually: They are checked against an NBS-certified thermometer for accuracy.

2.16 Specific Routine Procedures Used to Assess Data Precision, Accuracy, and
Completeness

Precision is an estimate of the reproducibility of a method, and is estimated by several statistical

tests: the standard deviation of the error distribution, the coefficient of variation and the relative

percent difference between replicate (duplicate) samples. EnSafe/Allen & Hoshall will determine

the precision of a method by analyzing replicate data.



Environmental Assessment Plan
Alircraft Firefighting Training Facility
NAS Memphis, Millington, Tennessee

Revision: 1
June 4, 1992

Precision is then defined by the coefficient of variation (CV), which expresses the standard
deviation as a percentage of the mean. An indicator of CV, relative percent difference will
serve as quality criterion for classification of data resulting from this investigation. Specific
statistical comparison of duplicate samples (field and laboratory), as a measure of precision
evaluating both sample collection procedures and laboratory instrument performance, may be
accomplished by first comparing the obtained duplicate results with the published EPA criteria

for method precision (relative percent difference).

The accuracy of a method is an estimate of the difference between the true value and the
determined mean value. Specific statistical comparison of percent recovery values reported by
the laboratory as a measure of method accuracy will be compared with the published EPA (or

other appropriate regulatory entity) criteria for the accuracy of an individual method.

Data completeness will be expressed both as the percentage of total tests conducted and required
in the scope of work that are deemed valid. Methods for assessing data precision, accuracy, and

completeness by the laboratory will be outlined in the approved laboratory QA Plan.

2.17 Corrective Action

During the course of any investigation, field personnel are responsible for seeing that field
instruments and equipment are functioning properly and that work progresses satisfactorily. The
field personnel are also responsible for ensuring performance of routine preventive maintenance
and quality control procedures, thereby ensuring collection of valid field data. If a problem is
detected by the field personnel, the Task Order Manager shall be notified immediately, at which
time problem correction will begin. Similarly, if a problem is identified during a routine audit

by the project QA officer or the regulatory QA officer (or NCR), an immediate investigation
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will be undertaken and corrective action deemed necessary will be taken as early as possible.

If corrective action is required by the analytical laboratory, it should be conducted in accordance
with their NCR-approved QA Plan following guidelines provided in NEESA 20.2 — 047B,
Chapter 4.5 — Out-of-Control Events.

2.18 Quality Assurance and Project Reports

The laboratory is required to submit a monthly QC progress report to the NCR. EnSafe/Allen
& Hoshall will provide a data quality assurance summary (QC Data Report) within the draft
EAR for submittal to the NCR. A draft EAR will be submitted to the SOUTHDIV EIC within
20 working days after receipt of analytical results from the laboratory. Assuming there are no
unexpected delays, submittal will be approximately 60 days from the startup of field work.

A final EAR and draft Corrective Action Plan (CAP) will be prepared for submittal to
SOUTHDIV and the TDEC within 10 working days following comments from SOUTHDIV.
A final EAR/CAP will be submitted to SOUTHDIV within 10 working days of receipt of

comments from the TDEC.
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3.0 SITE HEALTH AND SAFETY PLAN
31 Introduction

The following Health and Safety Plan is written in conjunction with the Environmental
Assessment Plan (EAP) to be implemented at the Aircraft Firefighting Training Facility
(AFFTF) underground storage tank (UST) site, Naval Air Station (NAS) Memphis, Millington,
Tennessee. The project contract number is N62467-89-D-0318.

Project Objective

The objective of the EAP is to define the vertical and lateral extent of contamination, if any,
of the shallow soil zone and water table aquifer resulting from a leak in tank systems 1489 and
1508. The EAP is designed to produce data of technical quality to assess the current site

conditions and to determine if contamination is present and if corrective action is needed.

The objective will be accomplished by completing a series of shallow soil borings and installing
up to eleven shallow monitoring wells. Soil samples will be collected during the drilling of all
soil borings, and groundwater samples will be collected from all completed monitoring wells.

Selected samples will be submitted for laboratory analyses.

Site Description

The site under investigation is the area surrounding USTs 1489 and 1508 located adjacent to fire
mats 305 (east) and 392 (west). The east mat has three 1,800 USTs for storage of JP-4 fuel,
while the west mat has one 5,000-gallon JP-4 UST. A tank tightness test conducted on July 2,
1991 indicated that the west tank (1508) and one of the east tanks (1489) were leaking. The
condition of these tanks was reported to the TDEC on July 3, 1991 and the two tanks were taken

out of service. The amount of fuel released is not known.
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Waste fuel and water drains from the fire mats to an oil/water separator where the separated JP-
4 fuel is pumped back to fire MAT 305 and burned during training exercises. Prior to 1977,
the water-fuel-foam mixture from training activities routinely overflowed onsite. There have
been several documented releases since 1977 including explosions in drain lines and overflows
of the oil/water separator. It is believed that waste oils and solvents were burned with the fuel
in the past, therefore it is possible that contaminants other than petroleum may be present

(solvents, metals, etc.).

Seven release detection wells were installed adjacent to the tanks in December 1989. Three of
these wells are located aroﬁnd the west tank. The other four wells are located at each corner
of the tank pit for the three east tanks. According to the logs for these wells (Appendix A), the
water table was at approximately 13 feet below ground surface at the time of their installation.

The wells have never been sampled.

_Applicgbility

The provisions of the plan are mandatory for all onsite personnel engaged in the environmental
assessment who will be exposed or have the potential to be exposed to onsite hazardous
substances. All personnel will operate in accordance with the most current requirements of 29
CFR 1910.120, Standards for Hazardous Waste Workers and Emergency Responders. These
regulations include the following provisions for employees exposed to hazardous substances,
health hazards or safety hazards: training as described in 120(¢), medical surveillance as
described in 120(f), and personal protective equipment described in 120(g). All field personnel
assigned to field activities for the project must read this plan and sign the plan acceptance form
before the start of site activities. At a minimum, all provisions of the E/A&H health and safety
plan will be followed.
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E/A&H will suspend the site work and will instruct the subcontractor to evacuate the area under
the following conditions:
If inadequate safety precautions are taken by the subcontractor or DOD oversight
personnel
or
If it is believed that the subcontractor or DOD oversight personnel are or may be

exposed to an immediate health hazard.

Health and Safety training certificates for all E/A&H employees who may visit the site are
provided in Appendix D. Current OSHA refresher training certificates will be available onsite
for all employees involved in field activities whose refresher course requirements come up for

renewal before the project begins.

3.2  Site Characterization

3.2.1 Work Areas

ASite coﬁtrol will be established and maintained according to the recommendations in the EPA’s
Interim Standard Operating Safety Guides, Revised September, 1982. Three general zones of
operation will be established to reduce the potential for contaminant migration and risk of

per sonnel cXposurc:

. The exclusion zone.
° The contamination reduction zone.
. The support zone.

The exclusion zone will be located around the immediate area of each activity taking place. The
contamination reduction zone will include the decontamination station and the support zone will

be located beyond the contamination reduction zone. Only authorized personnel with a minimum
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of 40 hours health and safety training meeting the requirements of OSHA 29 CFR 1910.120 are

permitted within the exclusion and contamination reduction zones.

The exclusion zone will be the area 20 feet within either side or the rear of the drill rig. All
personnel within the exclusion zone must use the prescribed level of personal protection. A
checkpoint will be established at the edge of the exclusion zone to regulate the flow of personnel
and equipment into and out of the area. The exclusion zone boundary is the hotline. All

personnel crossing the hotline into the exclusion zone must use the buddy system.

The person entering the exclusion zone must be accompanied by a person who is able to:

o Provide his or her partner with assistance.

. Observe his or her partner for signs of chemical or heat/cold exposure.

o Periodically check the integrity of his or her partner’s protective clothing.

. Notify the Field Project Manager, his representative, or others if emergency help is

needed.

When Level B PPE is required, at least one person shall remain outside the exclusion zone and
have available at least the same level of personal protective equipment (PPE) as the buddies who
are entering the exclusion zone. The person outside the exclusion zone will act as the safety
observer and ensure that the work area access/egress requirements (Subsection 3.2.2) are
followed.

The contamination reduction zone serves as a buffer between the exclusion zone and the
support zone and is intended to prevent the spread of contaminants from the work areas. All
decontamination procedures will be conducted in this area. Personnel will leave the support

zone and enter the contamination reduction zone through a controlled access point. They must
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wear the prescribed personal protective equipment. Exiting the contamination reduction zone

requires the removal of all contaminants through compliance with established decontamination

procedures.

The support zone is the outermost area and is considered a non-contaminated or clean area.

The support area will be equipped with an appropriate first-aid station and equipment to perform

gross decontamination of equipment.

3.2.2 Work Area Access/Egress

All personnel entering the site exclusion zone must:

1.
2.

Check in with the E/A&H Field Project Manager or representative.
Provide the Field Project Manager with the following information:

o The names of individuals entering the site work area.
o Activity to be performed at that location.
. Duration of the planned activity.

’fhe Field Project Manager will inform persons entering the site work area of the location
of other activities taking place during the scheduled entry. If the Field Project Manager
determines it is not safe for the scheduled entry, he or she can reschedule the entry or
stop all other activities to perform the specific task.

When leaving the site work area, proceed directly to the decontamination station and
check out with the Field Project Manager or his representative. All exits from the site
work area must be made through the decontamination station.

Perform all necessary decontamination before leaving the decontamination station.
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3.2.3 Site Map and Work Zones

The location of the work area is shown on Figure 3-1, Site Map. The specific locations of the
work zones are indicated on Figure 3-2, Work Zones. The limit of the exclusion area and
location and limit of the decontamination corridor and support area is based on prevailing wind
direction and existing physical assets such as location of utilities, roads, and security assets.

Figure 3-3 is the annual wind rose for the NAS Memphis area.

3.3  Site Activities

The activities to be performed during the investigation include soil gas sampling and the drilling
and sampling of up to twenty borings. Up to 11 soil borings will be completed as shallow
groundwater monitoring wells. Subsequent activities will include well purging, development,
and sampling as required. Boring/well installations and associated field work are described in

Section 1.0.

3.4  Hazard Evaluation

The underground storage tank (UST) investigation will provide data needed to assess the extent
of contamination at this site, and to determine if follow-up action (i.e., cleanup or monitoring)
is required to maintain compliance with environmental regulations. The investigation will focus
around the USTs located at the Aircraft Firefighting Training Facility, MATs 305 and 392. The
USTs at the facility include three 1,800-gallon and one 5,000-gallon steel storage tanks used to
store JP-4 fuel. A tank tightness test performed on the two tanks indicated that the tanks were
leaking.

3.4.1 Chemical Hazards
JP-4 fuel is a colorless flammable liquid, with a fuel oil-like odor. Symptoms of exposure
include irritation of skin and eyes, respiratory irritation caused by inhalation, and irritation of

the stomach caused by ingestion.
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Flammable vapors from petroleum products and flammable gases present the additional hazard
of fire or explosion. All lights, test instruments and other electric equipment must be explosion
proof or intrinsically safe if operated in areas previously identified as containing flammable
gases. Open flames and smoking are not permitted. Additional chemical information is
included in Appendix E.

3.4.2 Heavy Equipment Operations

Self-propelled equipment such as drill rigs and trucks must be inspected by the subcontractor and
the equipment operator before being placed in operation. Defects that affect safety will be
corrected in a timely manner to prevent a hazard to humans. When defects make continued
operation hazardous to humans, the defective equipment will be taken out of service. A tag
indicating that the equipment shall not be operated, nor the tag removed, shall be placed in a
conspicuous location on the equipment. The tag shall remain in place until it is demonstrated

to the individual tagging the equipment that it is safe to operate.

-Defects‘that affect safety will be reported to the E/A&H site representative if they are not
corrected immediately. The site representative will keep a record in the official site log that will
include the date the defect was reported, the identification of the piece of equipment, a
description of the defect, and the date of repair.

Operators of self-propelled mobile equipment will maintain control of the equipment while it is
in motion. Speed will be consistent with conditions of roadways, grades, clearances, visibility,
and traffic and the type of equipment used. Equipment will be operated at speeds that permit

stopping and maneuvering in the tight work area determined by the site topography and layout.

3-10



Environmental Assessment Plan
Aircraft Firefighting Training Facility
NAS Memphis, Millington, Tennessee

Revision: 1
June 4, 1992
Humans will not be transported:
. In or on dippers, clamshells or buckets.
o In beds of mobile equipment.
o On top of loads in mobile equipment.
o Outside cabs, equipment operators stations, and beds of mobile equipment.
o To or from work areas in overcrowded equipment (i.e., the vehicle will not carry more

persons than the number of seats on that vehicle).

All self-propelled mobile equipment will have a service brake system capable of stopping and
holding the equipment with its typical load on the maximum grade it travels. (This does not
apply to equipment that was not originally equipped with brakes). If equipped, the parking
brake on self-propelled mobile equipment will be capable of holding the equipment under typical
load conditions on the maximum travel grade. All braking systems installed on self-propelled
mobile equipment will be maintained in a functional condition.

Repair or maintenance of equipment will be performed only after the power is off and the
equipment blocked against hazardous motion. Starting or moving the equipment is allowed for

adjusting or testing, provided that precautions are taken to protect the people involved.

Seat belts will be provided and worn in all site vehicles. They will be maintained in functional
condition and replaced when necessary to assure proper performance. Furthermore, seat belts
will meet the requirements of SAE J386, Operator Restraint Systems for Off-Road Work
Machines, (1985).

Mobile equipment will not be left unattended unless the controls are placed in the park position
and the parking brake, if provided, is set, and the ignition turned off. Persons will not work
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on top of, under, or from mobile equipment in a raised position until the equipment has been

blocked or secured to prevent it from rolling or falling accidently.

All mobile drill rigs will be moved only when the drill rig boom is in the down position. Care
will be taken to locate all overhead power lines before raising the drill rig boom. Under no
circumstances, should the drill rig boom (or any other part of it) be positioned within 10 feet
of exposed and energized electrical wires. The drill rig operator will be sure that there is
enough overhead clearance before raising the drill rig through careful planning, (i.e., the drill
rig will not hit or touch any overhead obstruction when raised, nor will it hit or touch any object

while being raised).

3.4.3 Physical Hazards During Operations
Personnel conducting drill rig operations shall keep clear of all moving parts. Loose clothing
shall not be worn because it could become entangled in the drill rig. When conducting

operations or survey work on foot, personnel will walk at all times. Running greatly increases

the probability of slipping, tripping, and falling. When working in areas that support habitat for
poisonous snakes, personnel shall wear protective chaps made of a heavy material designed to

prevent snake bites to the legs.

Drilling may be conducted in areas which contain underground utilities of unknown location.
NAS Memphis Public Works Department (PWD) personnel shall be responsible for issuing a
drilling permit and locating all utilities in the investigation area. If PWD personnel are unsure
of utility locations, precautionary measures may include boring the first 2 to 4 feet with a hand

auger before using the drill rig.
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3.5

Employee Protection

Employee protection for this project includes standard safe work practices, personal protective

equipment, procedures and equipment for extreme weather conditions, work limitations, and

exposure evaluation.

3.5.1 Standard Safe Work Practices
Standard safe work practices that will be followed include:

Eating, drinking, chewing gum or tobacco, smoking or any activity that increases the
probability of hand-to-mouth transfer and ingestion of material is prohibited in any area
designated as contaminated, unless authorized by the Site Health and Safety Officer.
Hands and face must be thoroughly washed upon leaving the work area.

No contact lenses will be worn in work areas while invasive actions are conducted.
Whenever decontamination procedures for outer garments are in effect, the entire body
should be thoroughly washed as soon as possible after the protective garment is removed.
Contact with contaminated or suspected contaminated surfaces should be avoided.
Whenever possible, do not walk through puddles, leachate or discolored surfaces; or
lean, sit, or place equipment on drums, containers, or on soil suspected of being
contaminated.

Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals.
Prescribed drugs should not be taken by personnel on cleanup or response operations
where the potential for absorption, inhalation or ingestion of toxic substances exists
unless specifically approved by a qualified physician. Consumption of alcoholic
beverages shall be avoided during operations.

Due to the possible presence of overhead power lines, adequate side and overhead
clearance should be maintained to ensure that the drill rig boom does not touch or pass

close to any overhead lines.
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3.5.2

Due to the possible presence of underground utilities (including electric, natural gas,
water, sewer, telephone, etc.), the activity and local utility representatives should be
contacted and requested to identify all lines at the ground surface using characteristic
spray paint or labeled stakes. A 3-yard buffer zone should be maintained during all

subsurface investigations.

NAS Memphis General Rules of Conduct

Liquor, firearms, cameras, narcotics, tape recorders, and other contraband items are not
permitted on the premises.

Any violation of local, state, or federal laws, or conduct which is outside the generally
accepted moral standards of the community is prohibited.

Violation of the Espionage Act, willfully hindering or limiting production or sabotage is
not permitted.

Willfully damaging or destroying property, or removing government records is
forbidden.

Misappropriation or unauthorized altering of any government records is forbidden.
Securing government tools in a personal or contractor’s tool box is forbidden.
Gambling in any form, selling tickets, articles, taking orders, soliciting subscriptions,
taking up collections, etc. is forbidden.

Doing personal work in government shop or office, using government property or
material for unauthorized purposes, or using government telephones for unnecessary or
unauthorized local or long distance telephone calls is forbidden.

Compliance with posted signs and notices is required.

Boisterousness and noisy or offensive work habits, abusive language, or any verbal,
written, symbolic, or other communication which tends to disrupt the work of others or
morale is forbidden.
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Fighting or threatening bodily harm to another is forbidden.

Defacing any government property is forbidden.

Wearing shorts of any type and/or offensive logos, pictures, or phrases on clothing is
forbidden. Shirts, shoes and pants or slacks or coverall-type garments will be worn at
all times on government property.

All persons operating motor vehicles will obey all NAS Memphis traffic regulations.

3.5.3 Personal Protective Equipment (PPE)

General Measures

A primary goal of E/A&H is the prevention of all occupationally related injuries and illnesses.

The following practices are presented as general precautionary measures for reducing the risks

associated with hazardous waste and spill operations. Failure to adhere to the measures will

result in disciplinary action.

Personal Protection

Be familiar with and knowledgeable about standard operating safety procedures.

Be familiar with, knowledgeable about, and adhere to instructions in site safety plan.
Identify and arrange for emergency medical assistance. The location, telephone number
and transportation capabilities of the nearest emergency medical facilities should be
known. For particularly hazardous operations, onsite medical facility alerted.
Consider fatigue, heat stress and other environmental factors influencing efficiency of

personnel.

Field activities which disturb soils will be initiated in Level D protection. Level D protection

consists of full length sleeves and pants, hard hat, appropriate chemical resistant gloves

(Neoprene), eye protection, and chemical resistant, steel-toed and steel-shank boots or

3-15



Environmental Assessment Plan
Aircraft Firefighting Training Facility
NAS Memphis, Millington, Tennessee

Revision: 1
June 4, 1992

equivalent. This level of protection was chosen because contamination present at this site may

present a skin absorption hazard.

Air monitoring for volatile organic compounds will be performed continuously during all
sampling activities. Instruments will be continuous reading and intrinsically safe. Additional
PPE upgrades to Level C will be initiated if airborne concentrations warrant respiratory
protection. Level B will be initiated if concentrations of any contaminant exceeding 50 percent
of the OSHA Permissible Exposure Limit (PEL) are encountered. See Table 3-1 for the specific

criteria for use and equipment for each level of protection.

TABLE 3-1
LEVEL 'OF PROTECTION AND CRITERIA - :
Level of :
Protection Criteria for Use Equipment:
Level A *  When atmospheres are "immediately e Positive pressure-demand full facepiece self-
. dangerous to life and health” (IDLH in the contained breathing apparatus or positive
NIOSH/OSHA Pocket Guide to Chemical pressure-demand supplied air respirator with
Hazards or other guides.) escape SCBA
¢  When known atmospheres or potential e Totally-encapsulating chemical protective suite
situations exist that would affect the skin or
eyes or be absorbed into the body through ® Chemical-resistant inner and outer gloves
these surfaces. Consult standard references
to obtain concentrations hazardous to skin,. e Steel toe and shank chemical resistant boots

eyes or mucous membranes.
¢ Hard hat under suit
¢ Potential situations include those where

immersion may occur, vapors may be e Two-way radios worn inside suit
generated or spiashing may occur through
site activities. e Optionally: coveralls, long cotton underwear,
disposable protective suit, gloves and boots,
¢ Where atmospheres are oxygen with the work over fully encapsutating suit

conditions above.

®* When the type(s) and or potentiai
concentration of toxic substances are not
known.
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TABLE 3-1.

LEVEL OF PROTECTION AND CRITERIA

Level of
Protection

evel B

Criteria for Use -

When work areas contain less than 19.5
percent oxygen

When concentrations of any contaminant
exceed 50% of PEL

L  -

Equipmaent

Chemical resistant clothes, long sleeves,
hooded, one or two pieces

Full-faced positive-pressure supplied air
breathing apparatus or airline system with a
30 minute escape bottle

Hard hat

Inner gloves and chemical resistant gloves

Steel toe and shank boots

Optionally: coveralls and disposable outer
boots

Level C When airborne particulates (dust) warrant e Chemical resistant ciothes, long sleeves, hood
respiratory protection optional, one or two pieces
When work areas contain at least 19.5 e Full-faced piece, air purifying respirator
percent oxygen equipped with cartridges suitable for the
hazard
e Hard hat
* |nner gloves and chemical resistant gloves
* Steel toe and shank boots
e Coveralls and disposable outer boots
Level D When level B or C is not indicated * Inner gloves and chemical-resistant gloves
needed to handle soil or water samples
When airborne particulates do not warrant
respiratory protection e Steel toe and shank boots
When work areas contain at least 19.5 e Hard hat (ANSI 2891-1969 standard)
percent oxygen
e Eye protection (ANS| Z87.1-1968) standard
e Optionally: coveralls and disposable outer
boots
Notes:

Level A protection will be selected when the highest available level of respiratory, skin, and eye protection is needed. Level A
protection will be required in Area A of the exclusion zone.
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Contraindications for use of Level A:

* Environmental measures contiguous to the site indicate that air contaminants do not represent a serious dermal hazard.
Reliable, accurate historical data do not indicate the presence of severe dermal hazards.

Open, unconfined areas.

Minimal probability of vapors or liquids (splash hazards) present which could affect or be absorbed through the skin.
Total vapor readings indicate 500 ppm to 1,000 ppm.

Level B protection will be selected when the highest level of respiratory protection is needed,but cutaneous exposure to the small
unprotected areas of the body, (neck and back of head) is unlikely, or where concentrations are not known to be within
acceptable standards. Additionally, the permissible limit for exposure to mixtures of all site gases will be checked using the
requirements of 1910.1000(d}{2)(i) to ensure that PEL is not exceeded. If the value calculated using this method exceeds 1.0,
Level B PPE is required.

Level C protection will be selected when the types and concentrations of inseparable material is know, or reasonably assumed
to be no greater than the protection factors associated with air-purifying respirators, and exposure to the unprotected areas of
the body is unlikely to cause harm.

Dust concentrations require Level C PPE, where the respirable fractions exceed the PEL of 5 mg/m3 or the total concentrations
exceed the PEL of 15 mg/m3.

Level D protection will be chosen when measurements of atmospheric concentrations are at background fevels and work

functions preclude splashes, immersion, or the potential for unexpected inhalation or contact with hazardous levels of any
chemicals.

Selection of Personal Protective Equipment
For additional information on selection, use and maintenance, refer to the E/A&H Health and

‘Safety Manual.

3.5.4 Procedures and Equipment for Extreme Weather Conditions

Field activities for this investigation are scheduled to last approximately 2 weeks. The seasonal
climate can be expected to be hot. Heat stress will be of concern for the health and safety
personnel. Adverse weather conditions are important considerations in planning and conducting
site operations. Extremes in hot weather can cause physical discomfort, loss of efficiency and

personal injury.

Heat Stress
Heat stress can result when the protective clothing decreases natural body ventilation even when

temperatures are moderate. Working under various levels of personal protection may require
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wearing low permeability disposable suits, gloves and boots which will prevent most natural
body ventilation. Discomfort due to increased sweating and body temperature (heat stress) will

be expected at the work site.

Heat stress is the metabolic and environmental heat to which an individual is exposed. The
manifestations of heat strain are the adjustments made by an individual in response to the stress.
The three most important categories of heat-induced illness are heat exhaustion, heat cramps,
and heat stroke. These disorders can occur when the normal responses to increased sweat
production are not adequate to meet the needs for body heat loss or when the temperature

regulating mechanisms fail to function properly.

Heat exhaustion is a state of collapse brought about by an insufficient blood supply to the
cerebral cortex portion of the brain. The crucial event is low blood pressure caused by

inadequate heart output and widespread expansion of blood vessels.

Heat Exhaustion Factors — Factors which can lead to heat exhaustion are as follows:

¢ Increased expansion of blood vessels which causes a decreased capacity of circulation to meet
the demands for heat loss to the environment, exercise, and digestive activities.

* Decreased blood volume due to dehydration.

* Reduced blood volume due to lack of physical training, infection, intoxication (from industrial

contaminants as well as from drinking alcohol), or heart failure.
Heat Exhaustion Symptoms — The symptoms include extreme weakness or fatigue, dizziness,

nausea, or headache. @ More severe cases may also involve vomiting and possible

unconsciousness. The skin becomes clammy and moist, the complexion pale, and the oral
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temperature stays normal or low but the rectal temperature is usually elevated (99.5°F -
101.3°F). Workers who are unacclimated run the highest risk.

Heat Exhaustion Treatment — In most cases, treatment of heat exhaustion is fairly simple. The
victim will be moved to a cool place. If the victim is unconscious, medical assistance must be
sought. Mild cases may experience immediate recovery; however, more severe cases may

require several days care. No permanent effects have ever been reported.

Heat cramps result when the working muscles go into painful spasms. This may occur in those
who perspire profusely in heat and who drink large quantities of water, but who fail to replace
their bodies’ low salt. It is the low salt content in the blood that causes the cramping. The
abdominal muscles as well as the muscles in the arms and legs may be affected. The cramps
may appear during or even after work hours. Persons on a low sodium diet should not be given

salt. A physician must be consulted on the care of people with this condition.

Heat stroke is the most serious health problem that arises while working in hot environments.
It is caused by the breakdown of the thermoregulatory system under stress. When this happens,

perspiration stops and the body can no longer regulate its own temperature.

Heat Stroke Symptoms — A heat stroke victim may be identified by hot, dry, and usually red
or spotted skin. The body core temperature can exceed 105°F. Mental confusion, irritability
and chills are common. These are all early warning signs of heat stroke; if the sufferer is not
removed from the hot environment at once, more severe symptoms can follow, including

unconsciousness, delirium, and convulsions, possibly ending in death.

3-20



Environmental Assessment Plan
Aircraft Firefighting Training Facility
NAS Memphis, Millington, Tennessee

Revision: 1
June 4, 1992

Heat Stroke Treatment — Heat stroke victims must be treated as a major medical emergency;
medical assistance must be summoned immediately.

Additional treatment:

¢ First aid must be administered.

¢ Individual must be moved to a cool location.

¢ Individual must be cooled through wetting, fanning, or immersion.

Care should be taken to avoid over-cooling and treatment for shock by raising the legs. Early
recognition and treatment of heat stroke are the only means of preventing permanent brain

damage or death.

To reduce the potential for heat strokes:

¢ Drink plenty of fluids (to replace loss through sweating).

e Wear cotton undergarments to act as a wick to absorb moisture.

* Make adequate shelter available for taking rest breaks to cool off.

Additional Precautionary Measures

In extremely warm weather, the Site Health and Safety Officer may also require:

® Wear cooling devices to aid in ventilation. (NOTE: the additional weight may affect
efficiency.)

* Install portable showers or hose down facilities to cool clothing and body.

¢ Shift working hours to early morning and early evening. Avoid the hottest time of the day.

* Frequently rotate crews wearing the protective clothing (if required).
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3.5.5 Work Limitations

All site activities will be conducted during daylight hours only. All personnel scheduled for
these activities will have completed initial health and safety training and actual field training as
specified in 29 CFR 1910.120(e). All supervisors must complete an additional 8 hours of
training in site management. All personnel must complete an 8-hour refresher training course

on an annual basis in order to continue working at the site.

3.5.6 Exposure Evaluation

All personnel scheduled for site activities must have had a baseline physical examination of the
neurologic, cardiopulmonary, musculoskeletal and dermatological systems, pulmonary function
testing, multi-chemistry panel and urinalysis and have been declared fit for duty. An exposure
history form will be completed for each worker participating in site activities. An examination
and updated occupational history will be repeated on an annual basis and upon termination of
employment as required by 29 CFR 1910.120(f). The content of the annual or termination
.examination will be the same as the baseline physical. A qualified physician will review the
results of the annual examination and exposure data and request further tests or issue medical

clearances as appropriate.

After any job-related injury or illness, there will be a medical examination to determine fitness
for duty or any job restrictions. The site health and safety manager will review the results with
the examining physician before releasing the employee for work. A similar examination will
be performed if an employee has missed at least three days of work due to a non-job related
injury or illness requiring medical attention. Medical records shall be maintained by the

employer or the physician for at least 30 years following the termination of employment.

3-22



Environmental Assessment Plan
Aircraft Firefighting Training Facility
NAS Memphis, Millington, Tennessee

Revision: 1
June 4, 1992

3.6 Monitoring Requirements

Air monitoring will be accomplished using an HNU (or similar) photoionization detector during
all borings and groundwater well installations. The PID will be calibrated to measure volatile
organic compounds relative to benzene using an isobutylene standard gas. Background (ambient)
PID readings in the breathing zone will be collected before each day’s field activities begin.
This value will be recorded in the field logbook. If volatile organic compound concentrations

(in the breathing zone) exceed background (ambient) readings by five ppm or more, field

activities will immediately cease. At this point, the Field Project Manager must contact the
Health and Safety Officer. The Health and Safety Officer will be responsible for reassessing the
hazards and prescribing revised health and safety requirements as necessary including upgraded
personal protective equipment requirements, revised work schedules, and revised

decontamination procedures.

Field technicians will be made aware that they must report any unusual odors or soil
discolorations. Each instrument shall be calibrated daily before site activities begin and at the
end of each day’s work. At the end of each work day and before calibration, each instrument

shall be checked to ensure that it is free from surface contamination.

Medical Monitoring Program

All Joint Venture (EnSafe/Allen & Hoshall) personnel who enter hazardous waste/spill sites or
have the potential for exposure to hazardous materials from these sites must participate in the
EnSafe/Allen & Hoshall Medical Monitoring Program as described in the E/A&H Health and
Safety Manual.
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3.7  Decontamination
A decontamination zone will be established and will include one area for sampling equipment

and one area for personnel decontamination (if necessary).

3.7.1 Personnel Decontamination

The decontamination procedures, based on Level D protection, will consist of:

¢ Brushing heavily soiled boots and rinsing outer gloves and boots with soap and water.

¢ Removing outer gloves and depositing them in a plastic lined container.

e Hard hats and eye protection should also be washed thoroughly at the end of each work day
with a soap and water solution.

¢ All field personnel are to be instructed to shower as soon as possible after leaving the site.

Decontamination procedures will be conducted at the lunch break and at the end of each work
day.

If higher levels of personal protection equipment are needed, adjustments will be made to these
procedures and an amendment will be made to this health and safety plan.

3.7.2 Closure of the Personnel Decontamination Station

Decontamination and rinse solutions (soap and water solutions) from sampling tool
decontamination will be allowed to drain in onsite grassy areas. Reusable clothing will be dried
and prepared for future use. All washtubs, pails, buckets, etc. will be washed, rinsed and dried
at the end of each workday.

Soils produced during decontamination activities will be contained in 55-gallon drums along with

drill cuttings and other soil waste produced during site activities. These soils will be
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subsequently disposed of in accordance with TDEC guidelines for UST-contaminated soil (if

applicable).

3.8 Authorized Personnel

Personnel anticipated to be onsite at various times during site activities include:

EnSafe/Allen & Hoshall Principal-In-Charge - Dr. James Speakman